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IMPROVED ROAD AND FARM LOCOMOTIVE. 

The traction engine and train of wagons which we illus. | nifest the greatest care in their construction. The facility 
trate are the manufacture of Messrs. Aveling & Porter, of| with which they are guided and driven, beth operations be 
Rochester, England, and were awarded the prize medals for | ing performed by the same man, exhibits much progress and 
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The engines are very strongly and simply made, and ma-|or coal. Their economy in this respect is stated to be very 
great. At the Wolverhampton trials an Aveling 10 horse 
engine, fitted with a single slide and ordinary link motion, 
indicated 85 horse power with a consumption of three and 


and Merit at the Vienna Exposition of last year. | ingenuity. The simplicity of the machines enables them, it | one fifth pounds of coal per horse power per hour. 


The steam road rollers, built by 
the same eminent firm, were 
also awarded similar medals for 
Progress and Merit. 

Since the very important ex- 
periments with road engines at 
Paris, in 1867, and Wolver- 
hampton, England, in 1871, 
their value, as substitutes for 
apimal power, as feeders for 
railroads, as pioneers in new 
districts, and eventually as su- 
perseders of horse-drawn porta- 
ble engines, is becoming gener- 
ally and intelligently recog- 
nized. The number of these en- 
gines built up to this time, by 
Messrs. Aveling & Porter, ex- 
ceeds one thousand, and the 
trade is rapidly developing. 

The economy in the cost of 
removal of heavy material, in 
certain localities, is certainly 
very great, andthe manufactu- 
rers claim that the cost does not 
exceed one third that of doing 
the same work by horse power. 
The variety of uses to which the 


The following testimony of 

Mr. D. Brennan, the President 

of the Telford Pavement Com- 

pany, of Orange, N. J., who 

has two of these road locomo- 

tives, is given, as showing 

their value for hauling pury 

poses: “‘We have used, for 

hauling stone, one of the Ave- 

ling & Porter 6 horse power 

- traction engines, purchased of 

FE on a i) aa you, and with very satisfactory 
ni y! itl - results. Wehauled with this 
ii cama sw ES : engine (with engineer and one 
: assistant) about 75 tuns per 

day, a distance of a mile anda 

quarter, over a new © road, 

There is no doubt that even 

better results can be obtained 

at longer distances, where the 

delays of loading and unload. 

ing are not so frequent, espe- 

cially if on a good road, We 

consider that these engines 

will do hauling for one third 

the cost. of the same work done 

by horses, at $5 per day for 

for team and driver, hauling 


engine can be applied, such as thrashing grain, hauling farm | is claimed, to be worked at a small cost for wear and tear, | one and a Lalf tuns ata load; and we are making prepara- 
produce, plowing by direct traction, pumping, sawing, ete.,| and the liability to accidant from breakage is reduced to a/ tions fora more extensive use of them in the future.” 

materially add to its usefulness, and make it applicable for|iminimum. A large amount of boiler room is given toeach| The smaller engraving shows one of the ordimary read lo- 
different kindaist ‘work ell the year round. ,} engine, and the furnaces are constructed to burn either wood | comotives fitted with  crene to lift two tuns, It has ison 
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AVELING & PORTERS ROAD AND FARM LOCOMOTIVE AND WAGONS, 








wheels, fitted with compensating motion to its drivers, to 
enable it to turn very sharp corners with facility, It is also 
driven and steered by one man. Crane engines similar to 
this, and built by the same firm, were used-at the Vienna 
Exposition during the erection of the building, and did-a 
vast amount of excellent work in unloading and removing 
the heavy packages of merchandize as they a rived on the 
grounds. 

Mr. W. C. Oastler, 48 Exchange Place, New York city, 
is Messrs. Aveling & Porter’s agent in the United States. 
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PRESSURE NOT A MOTIVE POWER. 

The error of contounding mere pressure with energy avail- 
able to produce power is the main origin of the majority of 
attempts at perpetual motion, and even sometimes causes, 
among confused minds,/exaggerated expectations about the 
effects to be obtained from mechanical contrivances. 

We consider the alleged discovery or invention of Mr. Keely, 
described on page 273 of our current volume, to be a case of 
the latter class. He is said to develope, by means which he 
carefully keeps secret, a gas under enormous pressure; and 
by the exhibition of this pressure, he has induced a few en- 
gineers (who should know better) te testify not only in re- 
gard to what: they see, but to make inferences as to the enor- 
mous power to be expected from such an exhibition. They 
forget that this pressure cannot be utilized without letting 
it off; and that the great problem in producing motive pow- 
er is net “imply to originate «. great pressure, but to generate 
it abundantly, cheaply, and as fast as it is consumed in the 

production of motion. 

Fifty tuns weight supported by three small blocks of one 
eubic tnet. each, will exert on each a pressure of some!88,000 
pounds to the square inch; but this mere pressure of 33,000 
pounds is not a horse power; it only becomes so if we cause 
the 33,000 pounds to descend one foot per minute, and if, at 
the end of this descent, it can only be restored by lifting the 
weight back to ite original hight. 

A wound-np spring is perfectly equivalent to a weight; it 
may exert a certain pressure, large in proportion to its size 
and strength; but anless it is allowed to unwind, it cannot 
produce motion or power; and the exhibition of a spring 
pressing with a power of 12,000 pounds on one square inch 
of material does not prove the possession of a principle of 
motive power, unless we can wind up the spring as fast as 
the power is expended, 

It is the same with compressed air or gases; they are in fact 
notbing but wound-up springs: with the difference, however, 
that, in place of needing mechanical power to wind them 

up, we may use, for their development under confinement 
and consequent pressare, either heat, chemical agencies, or 
electricity. 

The steam and hot air engines are illustrations of 


generation of steam from wate?, supplying the loss as 
as necessary ; or it expands confined air continually, and so 
increases the pressure which, when moving the engine, is 
necessarily released. The chemical fire engine and the so 
called fire annihilators are illustrations of the second class ; 
the action of an acid on a carbonate (both in water, but kept 
separate until needed) developes carbonic acid gas, which is 
set free with such energy that the water may be forcibly 
ejected with the gas and made useful as a ready substitute 
for a fire engine. 

The pressure which it is possible to generate in this way is 
something enormous, and has more than once given rise to 
serious accidents by the explosion, or rather the bursting, of 
the vessel in which the pressure was generated. It is now 
twenty years since Natterer, of Vienna, with a very power- 
ful condensing apparatus constructed on the same principles, 
attempted to liquefy the four gases which thus far have re- 
sisted all attempts at liquefaction, namely, nitrogen, oxygen, 
hydrogen, and oxide of carbon; but he did not succeed, not- 
withstanding that he carried the pressure to nearly 3,000 at 
mospheres, or 45,000 pounds to the square inch. 

It is indeed surprising to notice the apparently irresistible 

force exerted by the molecules of bodies, when (induced by 
cold, heat, chemical action, or electric agency) the component 
particles are compelled to adopt another molecular arrange- 
ment. The expansion of freezing water may burst the 
heaviest bombshells; that of steam, the strongest boilers; 
the development of gas by chemical agency may overcome 
any power with which we may oppose it by attempting its 
confinement, It is the same with electricity, which, subtle 
as the agent is, will, when its current induces the change of any 
substance into gases, serve to produce a tremendous pressure 
within the walls of the vessel containing the substance. This 
method, we anticipate, will yet prove available for investi- 
gations on the behavior of divers substances under pres- 
pures, surpassing even those of Natterer. For such ex- 
periments the water to be decomposed is to be confined 
in a sufficiently strong vessel, in which are also the elec- 
trodes conducting the decomposing electric current. 
As, in the invention of Mr. Keely, the heat and chemical 
action are said to be excluded, the only other agent which ap- 
pears to be left is electricity, and we therefore suspect that 
the alleged enormous power, from the electric forces in- 
cluded in a drop of water, is in fact nothing but the enorm- 
ous pressure of the gas developed, from water under con- 
finement, by a galvanic current, or the induced current from 
a magneto-electric machine, driven by mechanical power. 
The pretence that the pressure is developed by a mechanical 
device, requiring little power, may be true, but that the 
power obtained from the pressure can possibly surpass that 
of the power employed is absurd and its application, to 
motive power is simply a phantom. 


GOVERNORS FOR PRIME MOVERS. 

The use of a governor is to preserve a perfectly regular 
speed in the engine, water wheel, or other prime mover to 
which it is attached, by varying the supply of steam, water, 
or other motor, as the work of the machine varies. The 
ordinary form of fiy-ball governor answers its purpose very 
well in most cases. It has the defect, however, of requir- 
ing the use of heavy balls, and of demanding a somewhat 
wide range of action where it has any considerable forces to 
overcome. It also is not perfectly isochronous, that is, it 
will not compel the engine to ‘‘come to speed ” with pre- 
cision, under all variations of load and steam pressure. 
The Porter governor, in which the balls are loaded down by 
a heavy weight on the spindle, and which is thus enabled to 
run at a much higher speed, is a modification of the stand- 
ard form, and is prompt in action and much more powerful. 
These are the advantages which have brought it into use so 
extensively in Europe, In this country, the Pickering gov- 
ernor, in which the same object is accomplished by carrying 
the balls on stiff steel springs, has come into use quite 
largely as possessing similar advantages. 
The only isochronous governors which are used to any 
extent in the United States are the Huntoon governor and 
its modifications, in which a screw, rapidly rotating in a 
closed tank containing oil or water, exerts a force in the 
line of its axis which is made use of in operating the throt- 
tle valve. While the engine is at speed, no movement of 
the valve occurs; but should the speed diminish, a weighted 
arm forces back the screw, and the valve opens. It will 
continue to open until the engine comes up to the proper 
speed again, whatever the conditions as to the load or steam 
pressure. Should the speed exceed that intended, the 
screw acts more energetically upon the liquid in which it 
works, and the increased effort is sufficient to overcome the 
resistance of the weighted arm and to close the valve until 
the proper speed is again acquired. In Burope, the same 
object is accomplished by some builders by the use of the 
parabolic governor, which is so arranged that the balls move 
in a parabolic instead of acirculararc. Itcan beshown by a 
mathematical argument, which cannot be given here, that 
this produces the effect of isochronism: that the governor 
will remain without affecting the throttle valve at only one 
speed, the one for which it has been proportioned and 
speeded. Thi late Professor Rankine invented a very neat 
governor of this class, which is perfectly isochronous. 

Tn a friction invented by Professor Thurston, 
and designed by one of his pupils, the same result is at- 





tained by use of the varying friction of blocks 
pressed agninst a ‘centrifugal force. When above 
or below speed, compelled to move in the proper 


direction until the engine is brought to speed, or until the 
valve has been either entirely closed, or is wide open. Sie- 
mens’ governor is also a friction governor, but somewhat 
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different from the latter in its general arrangement, and 
The Pitcher hydraulic regu- 
which was much used some years ago on engines fitted 
cut-off valve gear, was « pump which 


it was pumped into the chamber, and the second plunger 
was forced up, closing the throttle valve. When the speed 
was legs than that proposed, the water issued from the cham- 
ber more rapidly than it was forced in, and the plunger, 
which was attached to the throttle, fell, opening the valve, 
This was another of the isochronous class of governors. 

None of these regulators bave sufficient power to over. 
come avy serious resistance or to act through any considera. 
ble distance. Water wheel reguldtors, consequently, are 
usually of a different construction’ from those above de- 
scribed, In the best of the common forms, the fly ball 
governor is employed to move a clutch which engages a 
train of gearing driven by the water wheel, and puts it in 
motion in one direction or the other, as the opening or clos- 
ing of the gate to which it is connected is necessary. 

Hundreds of patents have been issued to inventors of 
various forms of governors, in which it has been attempted 
combine sensitiveness, isochronism, and strength of action 
but the problem still remains unsolved. Whit is wanted ig 
a device which, while combining these three requisites of a 
good regulator, shall also combine the requisites for com- 
mercial success, strengtb, durability, simplicity, and, above 
all, cheapness. Many of our best mechanics have tried to 
produce such a governor and have failed, but we cannot 
suppose the object aimed at entirely unattainable. 

It will be remembered that our special Vienna correspon: 
dent described the next best form of steam engine to our 
standard drop cut off engine as a plain, neat, beautifully 
proportioned, and well finished English engine, having a 
plain three-ported slide valve, with the Meyer expansion 
valve riding on the back of the main valve—just such an 
engine as is sold in New York by the agents of some of our 
best builders. This valve gear is well fitted to produce a 
sharp cut-off and an excellent distribution of steam. The 
point of cut-off must, however, be adjusted by hand, and 
the governor attached to a throttle valve in the steam pipe, 
because this work is too heavy to be done by the governor 
without entire loss of its sensitiveness and efficiency. 

Putting the throttle valve in the steam pipe, as a regula. 
ting valve, is always avoided, if possible, by good engineers, 
because, by throttling the steam, a loss of efficiency occurs. 
It is always preferred to regulate the engine by so attaching 
the governor that, as in the best drop cut-off engines, it 
shall determine the point of cut-off. We gave the reasons 
for this preference in our issue of May 23, on page $21 of our 
current volume. The invention of such a governor, which 
we have described as one of the wants of the time, would 
enable this simplest, and in other respects most satisfactory, 
style of engine to compete with the most expensive forms in 
the market in perfection of regulation and in economy of 
steam. It would thus confer a great benefit upon steam 
users and, consequently, a great pecuniary reward upon the 
inventor. Such a governor would find many other applica- 
tions, and would displace, not only the ordinary steam 
engine governor, but, in many instances, it would proba- 
bly take the place of the water wheel or disengagement 
governor. 
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WHY DO PLANTS ABSORB OXYGEN DURING THE 
NIGHT? 
Wher a number of freshly gathered and healthy leaves 
are placed during the night under a bell glass of atmos- 
pheric air, they condense a portion of the oxygen ; the volume 
of the air diminishes, and there is a quantity of free car- 
bonic acid formed, generally less than the volume of oxygen 
which has disappeared. If the leaves which have absorbed 
this oxygen during their stay in the dark be now exposed 
to the sun’s light, they restore it nearly in equal quantity, so 
that, all corrections made, the atmosphere of the bell glass 
returns to its original composition and volume. 
Leaves in general bave the same effect when they are placed 
alternately in the light and in the dark there is however a 
very obvious difference in the intensity with which the phe- 
nomenon is produced, according to the nature of the leaves. 
The quantity of carbonic acid formed during the night is 
so much the legs, as the leaves are more fieshy, thicker, and 
therefore more watery. The green matter of fleshy leaved 
plants, of the cactus opuntia, to quote a particular instance, 
does not produce any sensible quantity of carbonic acid in 
the dark: but these leaves condense oxygen and exhale it 
again like those which are less fleshy when they are brought 
into the sun, after having been kept for some time in the 
dark. DeSaussureapplied the names of inspiration and expir- 
ation of plants to these alternate effects being Jed by the anal- 
remote,it must be confessed—which the phe- 

) presenta with the respiration of animals. 

The inspiration of leaves has certain limits; in prolonging 
their stay in the dark, the absorption becomes less and less ; 
it ceases entirely when the leaves have condensed about 
their own volume of oxygen gas, And let it not be supposed 
‘that the nocturnal inspiration of leaves is the consequence of 
a mechanical action, comparable, for example, to 
that exerted by porous substances generally upon gases. The 
proof that it is not so is supplied by the fact that the same 
effects do not follow when leaves are immersed in carbonic 








acid, hydrogen,or nitrogen, In such circumstances,there is 20 















fminution of the atmosphere which surrounds 
the plant. The primary cause of the inspiration of oxygen 
by the leavés of living plants is, therefore, of a chemical na- 
ture. ‘With the facts which have just been announced be- 
fore us, it seems very probable that, during the nocturnal 
inspiration, the carbonic acid which appears is formed at 
the cost of carbon contained in the leaves, and that this acid 
{satin either wholly or in part, in proportion as the 


arses we of the leaf is more or less plentifully provided 
with 


A pisnt that remains permanently in a dark place, exposed 
to the open air, loses carbon incessantly ; the oxygen of the 
atmosphere then exerts an action that only terminates with 
the life of the plant: a result which is apparently in oppo- 
sition to what takes place in an atmosphere of limited ex- 
tent! “ Batit fs so, because in the free air the green parts of 
vegetables can never become entirely saturated with carbonic 
acid, inasmuch as there is a ceaseless interchange going on 
between this gas, and the mass of the surrounding atmos- 
phere ; there is, then, incessant penetration of the gases,as it 
is called. ~ There is a kind of slow combustion of the carbon 


of a plant which is abstracted from the reparative influence 
of the light.” 
“The oxygen of the atr also acts, but much less energeti- 


cally, upon the organs of plants that do not possess a green 
color. 

The roots buried in the ground are still subjected to the 
action of this gas. It is indeed well known that, to do their 
office properly, the soil must be soft and permeable, whence 
the repeated hoeings and turnings of the soil, and the pains 
that are taken to give access to the air into the ground in so 
many of the operations of agriculture. The roots that pene- 
trate to a great depth, such as those of many trees, are no 
less doped on the same thing; the moisture that reaches 
them from without brings them the oxygen, in solution, 
which they require for their development. It is long since 
Dr. Stephen Hales showed that the interstices of vegetable 
earth still contained air mingled with a very considerable 
proportion of oxygen. The roots of vegetables, moreover, 
appear generally to be stronger and more numerous as they 
are néarer the surface. In tropical countries, various plants 
lave ‘creeping roots which often acquire dimensions little 
short of those of the trunk they feed. 

If a root detached from the stem be introduced under a 
bell glass full of oxygen gar, the volume of the gas dimin- 
ishes, carbonic acid is found, of which a portion only mingles 
with the gas of the receiver, a certain quantity being retained 
by the moisture of the root. 1 

The volume of the gas thus retained is always less than 
that of the root itself, however long the experiment may be 
continued. In these circumstances, whether in the shade or 
in the sun, roots act precisely as leaves do when kept in the 
dark. Roots still connected with their stems give somewhat 
different results. , 

When the experiment is made with the stem and the 
leaves in the free air, while the roots are in a limited at- 
mosphere of oxygen, they then abrorb several times their 
own volume of this gas. This is because the carbonic acid 
formed and absorbed is carried into the general system of the 
plant, where it is elaborated by thé leaves if exposed to the 
same light, orsimply exhaled if the plant be kept in the 
dark. 

The presence of oxygen in the air which has access to the 
roots is not merely favorable; it is absolutely indispensable 
to the exercise of their functions. A plant, the stem and 
leaves of which are in theair,soon dies if its roots are in con- 
tact with pure carbonic acid, with hydrogen gas, or nitrogen. 
The use of oxygen, in the growth of the subterraneous parts 
of plants, explains why our annual plants, which have 
largely developed roots, require a friable and loose soil for 
their advantageous cultivation, This alro enables us to un- 
derstand why trees die when their roots are submerged 
in stagnant water, and why the effect of submersion in 
general is less injurious when the water is running, such 
water always containing more air in solution than that which 


is stagnant. 
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MILK AS A DIET AND ITS EFFECT ON THE SYSTEM. 
There is considerable difference of opinion on the subject 
ofa milk diet. It is surrounded with a mass of whims, of 
prejudices, and of mistaken ideas, which are based more on 
individual fancies than uron certain fact. To one a glass of 
milk imbibed is believed to be a sure provocation of a bilious 
attask, to another, a disordered stomach, to a third, drowei- 
ness, and so on, through such a category of simple though 
disagreeable ailments that we look agbast at the farmer who 
drains cup after cup of the fresh pure liquid, time and again 
during the day, and wonder at the resisting powers which 
his organization must possess, The truth is, however, that 
milk is not unwholesome. On the contrary, it contains good 
substantial bone, muscle,flesh,ard brain producing substances, 
which; assimilating, quickly act rapidly in building up the 
body. Naturally, we assert, it is nourishing; that it does 
bring on certain troubles is nevertheless true, but the cause 
is in the individual stomach, not in the milk, provided, of 
course, the latter be fresh and sweet, The Commercial Ad- 
vertiser of recent date has some e ¢ remarks on this 
subject which are well worthy of repetition. ‘‘ Milk diluted 
with one third lime water,” it is said, ‘‘ will not cause any 
one biliousness or headache, and, if taken regularly, will so 
strengthen the stomach as to banish these disorders. 
‘It may be taken with acid of some kind when it does not 
easily digest. The idea that milk must not be eaten with 
pickles is not an intelligent one, as milk curdles in the 
stomach nearly as soon as it is swallowed. When milk is 





ithas en effect, a few drops of brandy in each goble: 
of milk will its effect.. As milk is so es 
sential to the health of , is well.to consider 
when to take it, and how. | mistake to drink milk be- 


tween meals, or with foodat. the teble. In the former case 
it will destroy the appetite,.and im the latter it is never pro- 
per to drink anything. After finishing each meal a gobletof 
pure milk should be drank ;.and if any one wishes to gtow 
fleshy, a pint taken before retiring at night, will soon cover 
the scrawniest bones, In cases of fever and summer com- 
plaint, milk is now given with excellent results. The idea 
that milk is ‘‘ feverish” has exploded, and it is now the phy- 
sician’s great reliance in bringing through typhoid patients, 
or those in too low a state to be nourished by solid food.” 
Our contemporary, we notice, says that the persons with 
whom milk does not agree are the very ones who require it, 
and whom it would probably regenerate, did they so prepare 
it as to make it palatable and suitable to their particular 
constitutions. Not exactly, we think. It should be remem- 
bered that ‘‘ what is one man’s meat is another man’s poison ” 
is a very frequent case; and while, as we have above pointed 
out, milk may in perhaps a majority of instances be rendered 
agreeable to the stomach, still there are certain organizations 
which persistently refuse it in spite of any assisting admix- 
ture. A similar illustration may be found in the case of 
wine; and we know of instances where persons,of otherwise 
strong digestion, are utterly unable to drink half a gill of 
even the purest grape juice without experiencing the same 
bilious and other derangements which many ascribe to milk. 
It is a fact, however, that for individuals troubled with dys- 
pepsia, weak stomach,and kindred ills, milk has wrought re- 
markable and unexpected benefit, and the diet has in cases 
among our own acquaintances resulted in great relief. 

Milk drinking, particularly in this city, has during late 
years received an unusual impetus through the establishment 
of dairies, or restaurants where the bill of fare is confined to 
afew simple articles of farinaceous food and to generous 
bowls of milk and cream, retailed at very moderate prices. 
The idéa, we believe, originated some five years ago in a 
small baker’s shop, in one of the little down town streets, 
which had a monopoly of the. business for some time,making 
large receipts. Others, being attracted by the gains, em- 
barked in the business, and now the dairy is as much a fix- 
ture in New York city as the more pretentious restaurant. 
As a matter of curiosity, we recently inquired of the man- 
ager of the largest of these establishments as to the people 
who patronize the diet, and the effect of the increased de 
mand upon the supply. His customers,he told us,comprised 
every Class; the rich banker perches on the high stool beside 
his errand boy. Clergymen, lawyers, merchants, editors, 
men whose reputation is worldwide, throng into the doors, 
proving that,even if this sudden increase in miJk drinking be 
merely a popular mania, it is nevertheless one which has af- 
fected all alike. 

The milk for the city is brought principally from West- 
chester and Dutchess counties in this State, and the neigh- 
boring counties in Connecticut. In the dairy above referred 
to, the stocks of several large farms are required to produce 
the necessary amount. Twelve hundred quarts in cool 
weather, and upwards of eighteen hundred quarts when the 
mercuty makes excursions into the nineties, are daily con- 
sumed by an average of twenty-five hundred persons in the 
single establishment. This milk is sold at about ten cents a 
quart, realizing a fair profit. 

The greater portion of the milk used in the city does not 
come direct to the seller, but goes through the same hand- 
ling, by four or five “‘middle men,” as the often doubtful 
fluid retailed by the peripatetic milkman. The farmer, for 
instance, binds himself to supply a certain number of cans to 
the contractor for a definite period, usually six months, at 
the price of about 83 to 42 cents percan in summer or 45 
cents in winter. The contractor receives the filled vessels 
from a collector, who gathers them from the different farms 
and deposits them at the railway stations. Under charge of 
the latter,they are transported in early trains to the city and 
sold at the depots to miJkmen and dairy keepers at an ad- 
vance of about five cents per can. The milkmen supply 
families and grocers with the commodity, plus another profit 
which brings its cost to the consumer, as above stated to 
about ten cents per quart. 

As to the quantity of milk daily consumed in New York, it 
is difficult to obtain any precise figures; but it is estimated 
that the supply does not fall short of two million quarts 
every twenty-four hours. This on a rough calculation is 
the produce of some thirteen thourand cows and an average 
of something over two quarts per diem to every soul of the 
population. 

THE RESPIRATION OF OXYGEN. 

According to the older notions in regard to the provision 
of Nature for the sustenance of life, the surrounding condi- 
tions have been expressly arranged for the benefit of all liv- 
ing creatures, 60 as to secure not only their existence but 
their welfare and cemfort. According to late ideas, how- 
ever, as the different living creatures were evolved under 
previously existing conditions, the mode of their develop- 
ment was such as to accommodate the different organisms to 
these conditions ; aud when the conditions changed, « corres. 
ponding change occurred in the creatures themselves: those 
pot adapted to the changed conditions perishing, and those 
most fit for the new era surviving and propagating their 
species.. We will illustrate this by an example: In our at- 





mosphere, the oxygen is diluted with very nearly four times 





constipating, as it is frequently found to be by persons who 


its amount of vitrogem, and all the air-breathing animals, 





including man, have become adapted to these conditions, If 


the amount of. oxygen became less, a corresponding change 
would occur in the respiratory system, as is illustrated in 


-| the high lands of South America, where, by reason of 


rarefied atmosphere, the amount cf oxygen inhaled at 
respiration is less than near the ocean level; and as a con- 
sequence, the human lungs are more developed there, and the 
inhabitants are remarkable for their largely developed chests, 
allowing them to make up by quantity for the quality of the 
inspired sir, The reverse is also the case; it has been found 
that the effect of the compressed air (on those workmen 
whose constitutions allowed them to withetand the pressure 
and labor for some length of time in the caissons for the 
foundations of the Mississippi bridge at St. Louie, Mo., and 
the East river bridge, New York) was to narrow the volume 
of the chest, while deep respirations of the highly compressed 
air were painful. 

Now comes an interesting discovery of M. P. who 
finds that it is not alone the pressure whigh is al” to 
the system, which can soon accommodate Mpelf to it, but 
chiefly the concentration of the oxygen, which even acts like 
a most violent poison when inhaled pure, under a pressure 
of three or four atmospheres; consequently whem (under s 
pressure of some 90 or more pounds to the equare inch) aa 
amount of oxygen surpassing the normal quantity some six 
or more times is inhaled at every respiration, its hurtful 
effects manifest themselves, one of them being a very great 
increase in animal heat, with ea disturbed pulse; this, of 
course,adds largely to the dircomfort. This fact suggests that 
men who have to submit to conditions of greatly increased 
atmospheric pressure would be relieved and benefitted by 
inhaling an artificial atmosphere containing less than the 
normal amount of oxygen, 10 per cent oxygen to 90 of nitro- 
gen for two atmospheres pressure, 5 per cent oxygen and 
95 nitrogen for four atmospheres, and soon, The value of 
this suggestion is strengthened by the French physicist De 
Fonvielle, who maintains that the discomfort experienced by 
travelers on high mountain peaks, or by aeronauts when 
ascending to high altitudes, is not so much caused by the 
diminished atmospheric pressure as by the want of oxygen, 
which, in that rarefied condition, is not given to the lungs in 
sufficient quantity. He suggested, therefore, the inhalation 
of pure oxygen at those high altitudes; and two halloonistes, 
Sivel and Croce-Sp inelli, have verified this theory during a 
recent ascent in the balloon Hoile Polaire, M. Croce-Spl- 
nelli, when he had reached a hight of 16,400. feet, experi- 
enced a strong feeling of suffocation ; he then resorted to the 
inhalation of pure oxygen (enclosed in s large rubber bag with 
which he was provided), and became not only relieved, but 
recovered his normal condition of perfect. comfort. The 
effect on the pulse was remarkable; while below it was 86 
beats per minute, it rose, at a hight of 16,000 feet, to 140; 
when oxygen was respired, it descended at once to 120. 

The published account of this ascent adds the following: 
** When not using the respirator, the skies appeared to the 
observers quite dark; but when freely respiring the oxygen, 
the blue color of the heavens was restored.” As the blue 
color of the sky is due to the refraction of the solar light in 
the atmosphere, it is an objective phenomenon, and cannot be 
seen at such high altitudes, where there is little of the at- 
mosphére (and that little very rarefied) left above the ob. 
server, The statement that the blue color was restored by 
the inhalation of the oxygen would infer that the hue is sub- 
jective and due to the condition of our eyes, induced by 
breathing the gas. 

In regard to the hight which travelers are able to attain, 
we may state that Alexander von Humboldt, in his ascent of 
Chimborazo, was compelled to stop at a hight of 16,000 
reet, at which point he had to give up from suffocation ; but 
in late years the brothers Schlegintweit ascended the Hima- 
layas, and slept all-night in bivouse ata hight of 19,200 feet, 
and later ascended the peak Ibi Gamin, 22,200 feet high. 

The English astronomer Mr. Glaisher claims that he has 
ascended to a hight of 26,000 feet without feeling any dir. 
comfort, and that only when reaching 82,000 feet he experi- 
enced any very serious feeling of suffocation. No doubt, 
different constitutions are differently affected; some are 
unable to resist diminished atmospheric pressures, others 
increased pressure. We met even last summer # consump- 
tive individual on Mount Washington (which is not much 
over 6,000 feet high), who stated that he felt such « feeling 
of suffocation that he was obliged to hasten down on the 
same day. 


THE AMERICAN SOCIAL SCIENCE CONGRESS, 


The American Social Science Cengress will hold itaguaual 
sersion in New York city, commencing on May 19 and ter- 
minating on May 23. The title of this institution is broad 
enough to cover a vast field of useful knowledge,and the sub- 
jects for investigation are very numerous and interesting. 
Mr. George W. Curtis will preside, and papers by Rev. Dr. 
Woolsey on exemption of private property from capture at 
sea, by Mr. W. C. Flagg on the farmers’ movement, by 
President Gilman on California, by Hon. D. A. Wells on 
taxation, by Professor Peirce on ocean lanes for steamship 
navigation, by Mr. G. G. Hubbard on railroads, and by 
Professor Sumner on the Finance Department, will be read. 
Many other papers relating to public health, penal institu. 
tions, charity, and kindred subjects are promised, and the 
Boards of Health and Public Charities will probably be in 
session on the same days. 





Tue bill before Congress for the grant of national aid to 
the extent of three millions of dollars in behalf of the Cea- 








tennial Exhfbition has been defeated. 












New Elghty-one Tun Gun. 
Only two years ago the sobriquet “ Woolwich infant ” was 
playtally ph roe toa gan which had just been constructed 
in the gun factories of the Royal Arsenal at Woolwich, of 
the then unprecedented size of thirty-five tans. Recent 
events have, however, proved that the name was by no means 
i] chosen, for a decision has been arrived at which will ne- 
ceasitate our viewing this gun actually in the light of a mere 
baby, a series of monstrous successors having been designed 
which will putits nose out of joint altogether. The first four 
of these, which are intended to form the armament of the 
fature ironclad Inflexible, will be proceeded with so soon as 
the experimental one, which is the subject of the present 
paper, has boen completed and proved. 
The new gan will, it is expected, be of 
a weight slightly over or slightly under 
eighty-one tans. Its total length, in- 
cluding the plug screwed in at the breech 





beautiful practical 
polarizing instrament is presented in Sir Charles Wheat- 
stone’s polar clock, shown ‘engravings and described 


One of the ante 


in the following passage by : 

“ Atthe extremity of & pillar is fixed, within a 
brass ring, a glass disk, so in¢linéd that its plane is perpen 
dicular to the polar axis of the éarth. On the lower half of 
this disk is a graduated semicircle, divided into twelve parts 
(cath of which is again subdivided into five or ten parts), 
and against the divisions the hours of the day are marked, 
commencing and terminating with VI. Within the fixed brass 





ring, containing the glass dial plate, the broad end of a coni- 


81 TUN GUN. PROJECTILE 1,200 LBs. CARTRIDGE 200 LBs. 





end, 27 feet; vhe length of bore, 24 feet ; 
the caliber will, in the first instance, be 
14 inches, but ample provision is made 
in the thickness of the steel tube to in- 
crease that figure to 16 inches, if deemed 
desirable, ‘The rifling has not as yet been 
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. cass inthe plane corresponds with four minutes 
.) 





[May 30, 1874. 


of solar 


“The instrument may be furnished with P graduated 
quadrant for the purpose of adapting it to any latitude ; but if 





it be intended to be fixed in any locality, it may be perma- 
nently adjusted to the proper polar elevation and the 

of the graduated quadrant be saved; a spirit level will be 
useful to adjust it accurately, The instrument might be set 
to its proper asimuth by the sun’s shadow st noon, or by 
means of a declination needle; but an observation with the 
instrument itself may be more readily employed for this 
purpose, Ascertain the true solar time by means of a good 
watch and a time equation table, set the hand of the polar 
clock to correspond thereto, and turn the vertical pillar on its 
axis until the colors of the selenite star 
entirely disappear. The instrument 
then will be properly adjusted. 

“The advantages a polar clock pos- 
sesses Over a sun dial are: ist. The 
polar clock being constantly directed to 
the same point of the sky, there is no 
locality in which it cannot be employed, 
whereas, in order that the indications of 
asun dial should be observed during 






































the whole day, no obstacle must exist 
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decided on, but will be a matter for con- me j 

sideration ag the gun approaches com- | vee ! at any time between the dial and the 
pletion, by which time the result of the |! 1 places of the sun, and it therefore can. 
present series of experiments with the = k-—-—-——————~—-—————--~~—-~—~- 27FEET _-————~—~—~—----——--~=9| not be applied in any confined situa. 
3§ tun gun will doubtless have thrown : tion, The polar clock is consequently 
considerable light upon this vexed ques- 85 TUN GUN. PROJECTILE 115 LBs. CARTRIDGE 110 LBs. applicable in, places where a sun dial 
tion. The trunnions areto be iGinches , would be of no ayail: on the north side 
in diameter. The internal construction | of a mountain or ofa lofty building, for 
ig similar to that of the 10 inch gun and instance, 2d. It will continue to indi. 
upwards, except that the chase is divided iF cate the time after sunset and before 
into three portions instesd of two. sunrise, in fact, go long as any portion 

The accompanying engraving will give J ‘ of the rays of the sun are 

some idea of the appearance of the pro- § the atmosphere. 38d. It will also indi- 
posud gun, and exhibits the grandeur of | cate the time, but with less accuracy, 
its proportions as compared even with j¢.———_—-_-__.___ IG FEET :ZINCHES mem me oem ae an ee dd when the sky is overcast, if the clouds. 
those of its colossal predecessor. The | : do not exceed a certain density, 

7 inch is also shown as demonstra- : PROJECTILE “The plane of polarization of the 
ting 7 aptedorars advance that has ta- hepttapainers RAPS .CAmREEDER 80a north pole of the sky moves in the op- 
ken place in modern artillery duringthe | posite direction to that of the hand of 
past eight years. When we consider | . @ watch; it is more convenient there- 
that it was positively stated, when the i rr aig ab od fore to have the hours graduated on 
7 inch gam was produced, that we had | 4 the lower semicircle, for the figures will 
attained the highest point we should | = | then be read in their direct order, where- 
ever reach in weight of metal, it seems ie-—~~—~--+ AVERT SIGHS - -—— — en > as they would be read backwards on an 


almost incredible that in less than de- | 

cade we should be ia possession of ar- — 

tillery twelve times as heavy. One is almost tempted to 
pervert the Latin proverb, and exclaim: ‘‘ Tempora mutan- 
tur etarma mutantur in illis.” 

Neither the weight of projectile nor quantity of powder to 
be contained in the cartridge for the 81 tun gun has been| 
positively fixed, but the first will probably range between 
1,000 Ibs. and 1,200 Ibs., while the second may be estimated 
at about one sixth of that amount. In the following caleu. 
tions as to the probable energy of the new gun, or force of 
impact of its projectile, at tho various ranges specified, three 
weights of chot or sneil are respectively dealt with of 1,000 
ibs., 1,100 Ibe., and 1,200 Ibs. An initial velocity has been 
assumed in all cases at the muzzle of the gun of 1,800 feet 
per second. It would possibly be considerably greater, but 
we desire to be within the mark. Working by the well 
known formula : 

wv? 


The energy in vis viva in pounds —__ 


-—_—cn 
_where W = weight of projectile in lbs., 
V=velocity in feet, 
g= force of gravity (32-2), 
we find at the muzsle for the 1,000 Ibs, projectile a blow of 
11,715 foot-tuns, for the 1,100 Ibs. projectile one of 12,886 
foot-vans, and for the 1,200 Ibs. projectile the terrific force of 
14,058 toot-tans! These forces would, of course, be consid- 
erably enhaoced by the higher velocity which would doubt- 
leas be obtained. When we compare such energies with 
those of the 35 tun and 7 inch guns, namely, 8,404 and 1,855 
tuns, respectively, the latter sink into utter insignificance. 
The actual penetrating powers of the 81 tun gun, as dis- 
from the striking or racking powers, can only 
be decided by experiment. With.the earlier natures of 
heavy ordnance, such as the 7 inch and 8 inch, a rough rule 
gave the pevetrative or punching power as 1 inch in excess 
of the diameter of the projectile. Thus the 8 inch gun would 
penetrate armor 9 inches thick at a moderate distance. But as 
we ascend the series, this power developes itself in an in- 
creasing ratio, the 10 inch gun piercing armor of 12 inches 
in thickness, but not going through the backing; while the 
12 inch gun of 36 tuns eesily pierces 14 inches armor and 
backing, and only is arrested by the latter after going through 
15 inch targets. Hence we may reasonably estimate the 
power of the gun now under consideration as capable of 
penetrating at least 19 inches or 20 inches of armor plates 
and their backing, at a distance cf. say, 500 yards. We are 
aware, of course, that by increasing the diameter of the bore 
to 16 inches, the charge remaining the same, a loss of pene- 
trative power would result, but we anticipate that (by em- 
ployment in making up the cartridges of the slow-burning 
14 inches or 2 inch cubes of pebble powder, some of which 
have been manufactured at Waltham Abbey, and with which 
good velocities and low pressures were obtained in recent 
experiments with the 88 tun gun at the proof butts), as the 
caliber is increased, so the charge may be increased in pro- 
portion. That the 81 tan gun will ultimately have a caliber 





of certainly 15 inches, we little doubt,—Zhe Engineer. 





cal tube is so fitted that it freely moves round its own axis; 
this broad end is closed by another glass disk, in the center, 
of which is a small star or other figure, formed of thin films 
of felenite, exbibiting when examined with pélarized light 
ORE rere Sen: ant & hand id deleted in such a 
position as to be a prolongation of one of the principal sec- 
tions of the crystaline films, At the smaller end of the con- 
ical tube a Nicel’s prism is fixed so that either of its diago- 
nals shall be 45° from the principal section of the selenite 
films. The instrument being so fixed that the axis of the 
couical tube shall coincide with the polar axis of the earth, 
and the eye of the observer being placed to the Nicol’s prism, 
it will be remarked that the selenite star will, in general, be 
richly colored; but as the tube is turned on its axis the 
colors will vary in intensity,and in two positions will en- 
tirely disappear. In one of these positions a smaller circu- 
lar disk in the center of the star will be a certain color (red, 
for instance), while in the other position it will exhibit the 
complementary color. This effect is obtained by placing the 
principal section of the small central disk 22}° from that of 
the other films of selenite which form the star. The rule to 
ascertain the time by this instrument is as follows: The tube 
must be turned round by the hand of the observer until the 
color star entirely disappears while the disk in the center re- 
mains red; the hand will then point accurately to the hour. 
The accuracy with which the solar time may be indicated by 


Fig. 1. 


Fig. 2. 





this means will ‘depend om the exactness with which the 
place of polarization can be determined; one degree or 





upper semicircle. In the sonthern 

hemisphere the upper semicircle should 
be employed, for the plane of polarization of the south pole 
of the sky changes in the same direction as the hand of a 
watch. If both the upper and lower semicircles be gradua- 
ted, the sathe.instrument will serve equally for both hemi- 
spheres. : ' 


“ The following is a description of one among several other 
forms of the polar clock which have been devised. This 
(Fig. 8), though much less accurate in its indications than the 
preceding, beautifully illustrates the principle. 


Fig. 8. 





“On a plate of glass twenty-five films of selenite of equal 
thickness are arranged at equal distances radially in a semi- 
circle ; they are so placed that the line bisecting the principal 
sections of the films shall correspond with the radii respec- 
tively, and figures corresponding to the hours are painted 
above each film in regular order. This plate of glass is fixed 
in a frame so that its plane is inclined to the horizon 38° 32’, 
the complement of the polar elevation; the light, passing 
perpendicularly through this plate, falls at the polarizing 
angle, 56° 45’, on a reflector of black glass, which is inclined. 
18° 18’ to the horizon. This apparatus being properly ad- 
justed, that is, so that the glass dial plate shall be perpendi- 
cular to the polar axis of the earth, the following will be the. 
effects when presented towards an unclouded eky: Atall 
times of the day the radii will appear of various shades of 
two complementary colors, which we will assume to be red 
and green, and the hour is indicated by the figure placed op- 
posite the radius which contains the most red; the half hour 
is indicated by the equality of two adjacent tints.” 


A CoRRECTION.—An accidental error exists in the de- 
scription of the cutter of the Wood and Light Machine 
Co., which a on the first page of our issue of May 9. 
The beginning of the detailed reference should read: ‘‘ A is 
the face plate of the die holder,” etc. Instead of the follow- 
ing sentence should appear: B is the head, caused to revolve 
by proper mechanism, through which passes a mandrel, 
moving freely back and forth, in the spindle, C. 
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TE green color of the boron flame may be very well shown 
by boiling a mixture of boracic acid, alcohol, and sulphuric 
acid, and / vapor. 

































It is now no unusual thing to have boilers in use ‘at sea 
with plates of one inch and even upwards in thickness. Such 
boilers require to be constructed with rivets of sizes that 
cannot be satisfactorily set up by mere manual labor; and of 
late years, after many applications of steam and gearing for 
this purpose, hydraulic power has been employed with the 
best results, 

The first thing that strikes an observer of this new pro- 
cess, is the entire absence of that most deafening noise, the 
usual accompaniment of ordinary riveting; and a little fur- 
ther attention will show that this absence of noise is its least 
merit. By the quiet, steady pressure, rivets are enlarged 
throughout their length, and fill up all 
roughness or irregularities inside the 
punched holes they enter, so that they 
remain firmly fixed, even when one or 
both of the heads are cut off, and must be 
drilled out altogether should it ever be 
necessary toremove them. The pressure 
not only forms heads on the rivets, and 
effects the above named compression, but 
it holds them up, and the plates also, close 
together, until the former are sufficiently 
cooled to bear the strain, and even draws 
the plates closer together by subsequent 
contraction. 

Our illustration shows Messrs. McKay 
and Macgeorge’s patent hydraulic riveter, 
which bas been for some time in use at 
the Millwall Docks Engineering Works, 
London. This machine is one of the most 
powerful of its class, and gives a pressure 
of 60 tuns upon the rivet, an amount 
abundantly sufficient for the largest class 
of boiler work hitherto required for ma- 
rine engines. Above the machine stands 
a powerful traveling crane, from which 
boilers are suspended over it, their (ordi- 
nary) horizontal axis, of course, then be- 
ing ina vertical position. Circular seams 
of rivets are brought to the machine by 
the simple process of turning the boiler 
round on a swivel, and vertical seams, by 
raising or lowering it in the usual manner 
with mechanical arrangements of this 
class. 

The pressure is derived from an accu- 
mulator, and it amounts to 700 lbs. per 
square inch in the present case. This 
pressure is only admitted into the large Z 
cylinder when the dies come im eomtact’ 7 
with the hot rivet, the slack being taken 
up by the action of a smaller cylinder. 
By this arrangement a considerable saving 
of power is effected ; for if the large cylin- 
der took its supply and moved the levers 
their entire distance by accumulator 
pressure, it is evident that great waste of 
power would ensue thereby, andin all . 
direct acting steam-riveting machines this waste must come 
from the nature of their construction. 

The hydraulic cylinder, and all valves, levers, weighis, 
etc., are placed in a pit below ground, clear out of the way 
of men working, and safe from frost or accidental injury. 
Of course the pit is covered over, and in winter carefully 
protected from cold; and where, as is sometimes the case, 
these machines stand practically out of doors, a precaution 
of this kind should never be neglected. 

The upperend of the powerfal cast iron levers which form 
the most conspicuous part of this machine are perfectly free 
from all surroundings, except only a conveniently placed 
handle for starting or reversing; this handle stands behind 
one of the levers, and therefore does not appear in the pre- 
sent illustration. These levers are so strong that any acci- 
dental blow given to them can do no harm ; and the readiest 
access is obtained to every part of the machine. Steel dies 
are simply placed in bored holes, and naturaily hold them- 
selves there. 

When all is prepared, and a heated rivet in position, a 
movement of the handle admits high pressure water to the 
smaller cylinder, the dies rapidly close upon the rivet, the 
self-acting valves admit water to the larger cylinder, and 
without noise or vibration, the work is done. The dull, heavy 
pressure crushes together the thick plates; and after holding 
them and the rivet together for a moment that the latter may 
cool, the pressure is released, the dies recede, another rivet 
is soon completed, ani a boiler is finished with astonishing 
ease and rapidity. 

The distance, from the center shaft on which both levers 
work to the dies or center of the hydraulic cylinder, is 6 feet in 
the present case; so that, after deducting the center bearing 
and wrought iron straps to carry the tensile strain, there 
remains a clear space of 5 feet for boiler plates, and this is 
found to be ample for the several classes of work for which 
this particular machine is used. The Engineer. 
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New Australian Trees and Plants. 

Mr. Walter Hill, the Government botanist, has reported 
to the Queensland Secretary for Lands that his party have ex. 
amined the banks of the Mulgrave, Russell, Moseman, Dain- 
tree, and Hull rivers, and have been more or less successful 
in finding suitable land for sugar and other tropical and 
semi-tropical productions. The ascent of the summit of 
Bellenden Kerr was successfully made by Johnstone, Hill, 
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poinciana regia, colvillia racemosa, lagersstroma regia, and 
thé Jacaranda mimosifolia, At 4,400 feet a tree fern, 
which will excel in grandeur all others of the alboreous 
class. A palm tree at the same hight which will rival any of 
the British- Indian species in gracefulness, “On the banks of 
the Daintree we saw a palm tree cocoa, which far exceeds 
the unique specimens in the garden of the same genera from 
Brazil in grandeur and gracefulness. While cutting a given 
line on the banks of the river Johnstone, for the purpose of 
examining the land, an enormous fig tree stood in the way, 
far exceeding in stoutness and grandeur the renowned forest 
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HYDRAULIC RIVETING MAOHINE. 


ground it measured 150 feet in circumference; at 55 feet, 
where it sent forth giant branches, the stem was nearly 80 
feet in circumference. The river Johnstone, within a lim- 
ited distance from the coast, offers the first and best induce- 
ments to sugar cultivation.” 

Effect of Pipe Smoking on Teeth. 

Dr. Erich Richter, of Ula, Col., gives, in Dental Cosmos, 
the accompanying engraving of dental abrasion from the use 
of clay pipes. The patient, a miner, a native of Germany, 
addicted to smoking, could not refrain from it even while 
at work. It was his custom, while using the pick or shovel, 
to support the pipe between the canines and first bicuspids, 
and, when making heavy strokes, the pipe would move a lit- 
tle. After a few years he eould close his teeth and still have 
room for the pipe. . 








The accompanying diagram illustrates the effect upon the 
teeth. The left superior cuspid is worn down nearly to the 
gum, and looks as though it had been filed for pivoting and 
then polished. The pulp cavity is not exposed, but is cov- 
ered with so thin a layer of dentine as to make the touch of 
an instrument painful. The other abrasions are all in the 
form of a segment of a circle, and are all highly polished. 
The second left lower and the first upper bicuspids have been 
extracted. The teeth are al) free from caries, but discolored 
badly. 





New Local Anesthetic, 
fSlome time since the Medical Record quoted from an Amer. 
ican source & statement that if camphor be powdered by rub- 
bing it in a mortar with few drops of spirit, and an equal 
weight of chloral bydrate added, a liquid is produced which 
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to the British Medical Journal, confirms this statement, and 
says that it is of the greatest value as a local application in 
neuralgia, Mr. Browne, having employed it during several 
months, has found great and sometimes instantaneous relief 
to follow its application in every case. It is only necessary 
to paint the mixture lightly over the painful part and allow 
it to dry. The application never blisters, though it may oc: 
casion a tingling sensation of the skin. The compound has 
also been found of great service in the relief of toothache, 
—Pharmaceutical Journal. 
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Death Valley. 




















giants of California and Victoria. Three feet from the 
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According to the recent expeditionary report of Lieutenant 
Wheeler, the Death Vailey in California 
is a detrital sink of unique physical cha- 
racteristics. This whole region presents 
a series of valleys or detrital plains, each 
entirely inclosed by the ridges of Cordil- 

eras that are more or luss distinct as a 
series of mountain masses. The Death 
Valley proper is one of the most remark. 
able of all known interior continental de- 
pressions, and has portiona near the cen- 
ter of its axial line below the level of 
the sea, although far inland, and lying 
much to the north of the lower border of 
the great interior basin. It is the sink of 
the Amargosa river, which has its source 
in the areas of drainage formed to the 
south and east of Belmont, Nevada, tra- 
verses the desert of that name while 
passing southward, until, reaching lat. 
85° 41’ 5”, it makes an abrupt angle to 
the west, and thence, at right angles to 
the north, reaches the point.of greatest 
depression, a little less than 500 feet be- 
low the sea level, in the heart of Death 
Valley proper. This valley, of the ordi- 
nary oval form, is fully 70 miles in 
length, varying from 5 to 15 miles in 
width, surrounded by frowning moun- 
tains of volcanic and sedimentary origin, 
the Telescope range, rising higher than 
10,000 feet. The line crossing this dis- 
mal area from the mouth of Death Val. 
ley cafion to the thermal springs in Fur- 
nace creek, presenting a labyrinthine 
maze of effiorescent, saline forms, creates 
at the level of vision a miniature 
ocean, the vibrations of whose contorted 
waves has a sickening effect upon the 
senses. The lurid glare, horizoned by the 
bluish haze radiated from the mountain 
sides, appears focussed to this pit, though 
broad in expanse. It seems, coupled 
with the extreme heat, to call for the 
utmost powers of mental and physical 
endurance, 

The journey through the Valley of 
Death occasioned the utmost apprehen- 
sion, evinced through the entire season. To this was added 
the effect of the fearful cloud burst experienced while 
among the Telescope mountains, to the west, and the ab- 
sence of the guide who had ventured toward the northwest. 
ern arm of the valley, it was feared to return no more, 
The transit of 48 hours, in a temperature that remained at 
117° Fah. at midnight, so exhausted both men and animals 
that further travel was rendered precarious, 
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Testing Dyes for Adulteration,. 

Red dyes must neither color soap and water nor lime wa- 
ter, nor must they themselves become yellow or brown after 
boiling. This test shows the presence or absence of Brazil 
wood, archi], safflower, sandal wood, and the aniline colors. 
Yellow dyes must stand being boiled with alcohol, water, and 
lime water. The most stable yellow is madder yellow; the 
least stable are anatto and turmeric: fustic is rather better. 
Blue dyes must not color alcohol reddish, nor must they de- 
compose on boiling with hydrochloric acid. The best purple 
colors are composed of indigo and cochineal, or purpurin. The 
former test applies also to them. Orange dyes must color 
neither water nor alcohol on boiling; green, neither alcohol 
nor hydrochloric acid. Brown dyes must not lose their color 
on standing with alcohol, or on boiling with water. If black col- 
ors have a basis of indigo, they turn greenish or blue on boiling 
with sodium carbonate; if the dye be pure gall nute, it tarns 
brown. If the material changes to red on boiling with hydro- 
chloric acid, the coloring matter is logwood without a basis 
of indigo, and is not durable. Ifit changes to blue, indigo 
is present.—Dingler’s Polytech inisches Journal. 


Phosphoric Acid on Oats, 

E. Wolff describes water culture experiments in which the 
nourishing solutions, eight in number, supplied graduated 
quantities of phosphoric acid. The percentage of phospboric 
acid in the dry crop varied with the amount supplied. When 
this percentage fell below 0 88 (with good field oats it is about 
0°44) the amount of straw seriously diminished,but an increase 
of phosphoric acid above this point did not increase the straw. 
The corn, however, was greatly affected by an increased sup- 
ply, and gave by much the largest yield when the phosphoric 
acid reached 1°11 per cent ofthe dry crop. The ash of the 
straw contained no silica, none having been supplied ; its per- 
centage of phosphoric acid was 4:°4—18°9, that in the ash 
of field oats (silica deducted) being 9°1. In the.ash of the 
corn, the phosphoric acid varied only from 87'7—43°9 per cent, 
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the percentage in the ash of field oats being 41-3. 
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The Eucalyptus Tree. 

The San Francisco Bulletin gives the following account of 
the eucalyptus globulus, or Australian gum tree, obtained prin- 
cipally from Messrs. Sontag & Co., of San Francisco, who 
have given much attention to its cultivation. (We recently 
published an engraving of this tree in the SCIENTIFIC AMERI- 
CAN). 

The eucalyptus is favorably known to all residents of Cali- 
fornia, where probably not less than 1,000,000 trees are plant- 
ed. In this city, in front of handsome residences, you will 
find it, with its magnificent drooping branches, making an 
effective and graceful shade tree. In Oakland, the broad 
avenues are lined with them, eucalyptus forests are planted 
in the country surrcunding Oakland, and, in fact, in every 
country of this State where the cold winter will permit it to 
live, the eucalyptus will be found growing: The wonderful 
properties of this tree have only within the past few years 
been discovered and appreciated. It is justly claimed that 
when the tree flourishes in low, marshy, and feverish districts, 
all miasma will cease. It destroys the malarial element in any 
atmosphere where it grows, and is a great absorbent of mois- 
ture, draining the subsoil almost as thoroughly as @ regular 
system of piping. The eucalyptus is an evergreen, and is 
found in its native country (Tasmania) in boundless forests, 
both on the hillside and in the lowlands, under extremes of cli- 
mates, both as to heat and cold, ranging from 130° to 20° Fah. 
Whether it will endure a greater degree of cold, we think, has 
not as yet been determined. It is, however, worthy of a trial. 
Its remarkably rapid growth is a matter of much surprise, at- 
taining, as it does, a maximum hight of about 300 feet, with 
a circumference of from thirty to fifty. For timber and fuel 
it is exceedingly useful, being hard and easily worked, and 
very serviceable for such purposes as the keels of vessels, 
bridges, etc., where strength and durability are essential. 
It is estimated that from $4,000,000 to $5,000,000 in value of 
this timber is exported annually from Australia. The leaves 
of this tree are of a dark bluish color, about ten inches long, 
an inch wide, thin, and oddly twisted. They exhale a strong 
camphor-like odor, quite agreeable and pleasant, which, with 
the large absorption of water by the roots, causes the benefi- 
cial influence of the tree. It bearsa small white flower, hav- 
ing no odor. In consequence of its aati-febrile qualities, the 
English Government has planted it extensively in the East 
Indies and Africa, in fever districts, with the most satisfactory 
results. In France, Cuba, Spain, Mexico, and many other 
places where malaria, fever, ague, and other pestilential dis- 
eases prevailed, the eucalypti have been planted. The won- 
derful properties of this tree have been discussed by many 
scientific institutions in Europe. Inthe Academy of Sciences, 
in this city, its medicinal and anti-miasmatic qualities have 
received considerable attention. Dr. Pigne Dupuytren testi- 
fied before that Academy of the virtues of the eucalyptus, 
and stated that both he and Dr. D’Olivera had tested it in 
the French Hospital. In the garden surrounding this hospi- 
tal, a large number of the trees are planted for sanitary pur- 
poses. It had been found efficacious in the treatment of af- 
fections of the larynx and of the mucous membrane in general. 
Experiments, carefully made, have proved that, ina medicin- 
al preparation, it cures cases of intermittent fever, against 
which quinine alone proves powerless. It is also valuable 
asadisinfectant. In Algeria its cultivation was undertaken 
on a large scale, Some 13,000 eucalypti were planted in an 
extremely pestilential and unhealthy section, where fever pre- 
vailed to a great extent every year. During the first year 
of their growth, at the time when the fever used to set in, not 
a single case of fever occurred, yet the trees were only nine 
feet high. Since then this place is reported free from its 
unwelcome visitations. In the vicinity of Constantinople, 
another fever spot, marshy and sickly, the whole ground was 
dried up by 14,000 of these trees. In Cuba, marsh diseases 
are rapidly disappearing upon the introduction of this tree, 
A railway station in the Department of the Var was so 
pestilential that the officials could not remain there longer 
thana year. Forty of these trees were planted, and the un- 
healthy condition of the place was changed. Two miles 
from Haywards, in this State, the surveyor-general planted 
groves of the eucalyptus, one of about ninety acresand the 
other seventy acres, the whole comprising about 150,000 
trees. They are now only about five years old, yet many of 
trees are forty to fifty feet high, the whole making a most ex- 
tensive and beautiful forest, being, for fuel and timber pur- 

poses, worth thousands of dollars. 
Dynamite as a Stump Puller for Land 
Reclamation. 

The following report of experiments with the newly dis 
covered blasting agent, dynamite, which were carried out on 
Sir W. 8S. Maxwell’s Cadder estate, is from the Glasgow Her- 
ald. Dynamite is nitro-glycerin mixed with a silicious 
earth found near Hamburgh, and known as kieselguhr, 
which, being used as a fine powder, absorbs and retains the 
liquid explosive. 

Dynamite is a moist and plastic solid, of a pale brown 
color, not unlike the finer qualities of sugar. The dynamite 
is made up in cartridges of various sizes to suit the bore 
holes, one inch diameter being the general size. The great 
advantage of this substance over gunpowder is its greater 
comparative safety, as it will not explode without percus- 
sion; when ignited without percussion, rapid combustion en- 
sues, but there is no explosion. In order to make dynamite 
effective, it is necessary to explode with it some detona 
ting substance. Specially prepared and extra powerful 
percussion caps are the agents used, in connection with 
suitable length of Bickford’s fuse, which consists of a line 
or thread of gunpowder inclosed in a tube made of gutta 
percha, a piece of this fuse being tipped with one of 
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the percussion caps. The cartridge was placed on the 
stump of an old tree and ignited. After a short interval 
there was a loud and powerful explosion, accompanied with 
considerable splintering of the wood. We quote the actual 
experiments verbatim from the pages of the Herald : 

The stumps of a number of trees that had recently been 
cut down'were experimented upon. By means of an auger, 
a hole about one and a quarter inches in diameter was bored 
vertically to a depth of twelve or fifteen inches in one of the 
stumps ; and when it was found to be quite through the wood 
of the stump, it was continued by means of a crowbar w & 
depth of fully two feet. Two or three cartridges were put 
into the bore hole and firmly driven home by means of a 
wooden rammer. Then a small cartridge, called a primer, 
prepared with a cap-tipped fuse, was dropped in and rammed 
home, and the hole was tamped or stemmed by filling it to 
the top with water, care having in this case been taken to put 
a luting of clay round the junction of the cap with the fuse. 
The latter was fired, the observers betook themselves to a 
respectful distance, and in a brief space of time a great up- 
heaval took place. The noise of the explosion, however, 
was in a great measure smothered, When the members of 
whe party returned to the spot, they found the stump to be 
rent in a most manner; but the general opin- 
ion was that the bore hole had been made so deep that the 
energy of the explosion had spent itself too much upon the 
subsoil and too little upon the wood. The stump next ope- 
rated upon was bored to a less depth, and the result of the 
blasting process was more effective. In either case a few 
strokes with an ax, by way of severing the principal root 
members, would be quite sufficient to leave the woody 
masses in such a condition that they could easily be dragged 
out and lifted away. 

It was suggested by Mr. John Scott that the operation of 
piercing with an auger should be dispensed with in blasting 
the next root stump, so as to do the work with as great eco- 
nomy of time as possible. In this instance, therefore, the 
crowbar was brought into requisition instead of the auger, 
and by means of it a hole was driven horizontally inward 
between two of the principal root members to about the cen- 
ter of the stump. The whole was charged and fired in the 
usual way, the result being a much greater amount of erup- 
tive and disruptive action, with a smaller expenditure of 
time and labor. One or two other root stumps of large size 
were blasted in the same way, and it was clearly demonstra- 
ted that, under .ceriain circumstances, dynamite could be 
employed to more advantage immediately underneath 
than in the mass of material to be operated on. Mr. Scott 
expresses himself to be fuily satisfied, from what he has 
now witnessed, that he could use the new blasting agent 
with great effect and economy in land-clearing operations in 
Canada, so far as tree roots were concerned. 





Sebacic Acid.* 

When castor oil is gently heated with sodium hydrate, the 
whole solidifies, after much frothing, to a soft yellow waxy 
mass of sodium ricinoleate. On raising the heat, this salt 
melts and decomposes, an oily distillate passing over, and 
the residue yields sebacic acid. This acid, discovered in 1802 
by Thénard, usually crystalizes in a multitude of long, fine, 


feathery crystals, which, when dry, have a peculiar pearly 


luster, or from dilute saline solution in long thin needles; 


but under certain conditions, it separates from the ammonium. 


sebates in very thin, brilliant laminz, with apeculiar bright 
luster. 

Soluble in 700 parts at 20° ; in 400 parts at 40°; in 240 parts 
at 50°; in 50 parts of waterat 100°. By prolonged boiling, 
it is possible to dissolve it in 22 parts of water, of which 1 
part in 45 remains in solution at 96°. It is readily soluble in 
cold alcohol and ether, easily dissolved by hot ether, and ex- 
tremely soluble in hot alcohol. It crystalizes from hot eth- 
er in short, transparent needles, and from hot alcohol in the 
same manner as from hot water. 

It is readily soluble in hot nitricacid, and not decomposed 
by boiling therewith for a moderate time, but separates out 
when cold; easily soluble in hot hydrochloric acid without 
change, crystalizing out on cooling; readily soluble in cold 
sulphuric acid, extremely soluble in sulphuric acid at 100°, 
and separates out unaltered on dilution with water; not 
sensibly attached by digestion with nitrohydrochloric acid, 
or potassium permanganate and sulphuric acid. 

Aqueous sebacic acid reddens litmus strongly, tastes acid 
and bitter, completely neutralizes the alkaline hydrates, de- 
composes the carbonates of potassium, sodium, barium, stron- 
tium, and magnesium, and precipitates solutions of lead ace- 
tate and silver nitrate if dilute, but neither mercuric nor cal- 
cium chloride, nor silver nitrate if strong, but precipitates the 
silver ammonio-nitrate. 

Even after being twice recrystalized, it is apt to retain 
traces of a white golid hydrocarbon, melting below 100°, and 
a pale yellow hydrocarbon, which can be removed only by re- 
peated recrystalization. A trace of bydrochloric acid is also 
frequently retained, even afters second recrystalization, and 
is also best removed by repeated crystalization; but it is 
probably to this trace of retained hydrochloric acid that one 
or two of the discrepancies in the earlier descriptions are 
due. 

Of the two classes of salts formed by sebacic acid in its cap- 
acity of a bibasic acid, the neutral salts would appear to be 
the more stable, the second class, or the acid salts, being ap- 
parently decom posed more readily, and even in some instances 
by prolonged boiling of their concentrated solution. The 
acid salts seem to beall more or less soluble in water, and 





sFrom a paper read before the ChemicalSociety, by E. Neison, Principal 





Assistant in the Laboratory of the Royal Veterinary College. 


neutral salts of the heavy metals and of calcium insoluble i 
water, while the rest are soluble. 

By treatment of sebacic acid with the salts of various metals, 
a great variety of crystals and powders of different colors, 
blue, orange, green, red, white and perple, some of magnifi. 
cent character, are produced. 





Formatien ef Gum in Fruit-Bearing Trees. 
In the wood ofa tree diseased with gum, a great num- 
ber of vessels are always seen more or less completely 
filled with gum; sometimes they are entirely filled to 
a certain length, and sometimes the gum only forms a coating 
either upon all the periphery or only on one side. The gum ~ 
first shows itself in very small drops, which gradually increase 
in size and touch each other, forming small irregular masses. 
Recent German observers have stated that the formation of 
the gum is due to the disorganization and transformation of 
the internal part of the wall of the vessel, but the author has 
come to an opposite conclusion. In examining the wood of 
an apricot tree from which large masses of gum were ex- 
tracted, it was found that the vessels were marked with 
areolated punctures, and with a spiral line due toa thickening 
of the membrane; also that the surfaces of the masses of gum 
were marked with deep furrows corresponding with the spir- 
al lines of the vessel wall and even with small projections 
according with the punctures, It is thus certain, in the au- 
thor’s opinion, that the gum has poured into the interior of 
the vessel, and that the marks upon it areimprinted from the 
vessel wall. 
In the production of gum in the cellule by the transforma. 
mation of starch, it has been observed that, on the first appear- 
ance of gum in the cellule, the unchanged starch gathers 
into small masses, around which forms a thin coating 
of gum. Gradually the starch diminishes, while the coat- 
ing of gum increases, until at last the starch disappears alto- 
gether, leaving generally a vacant space in the center of the 
mass of gum. 
Often the gum, produced in such considerable quantity, is 
formed neither in the vessel nor in the cellules, but in the 
spaces between the young tissues, generally between the wood 
and the bark, yet often also at the different depths in the 
wood. These gum spaces grow at the expense of the neigh- 
boring tissues, which suffer important modifications : the cam- 
biam, instead of producing woody fiber, forms cellules in 
which abundance of starch is deposited, which starch sub- 
sequently becomes converted into the gum.—Z. Prilliewsx 
(Comptes Rendus). 
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Geology of the West, 


Among the geological deductions of the Wheeler expedi- 
tion are the following: All that portion of the United States 
west of the plains is characterized by corrugation, that is, 
the geological formations once horizontal have been bent and 
broken and thrown into ridges so as to produce a mountain- 





ous country. The ridges vary greatly as to hight and length, 
but’agree in general northerly trend; so that in traveling 
north and south, it is generally easy to follow valleys, while 


in going east or west one is confronted by range after range 
that he must climb or go around. In the lower parts of this 
great mountain system, the slow but indefatigable agencies 
of rain and stream have accumulated so great an amount of 
detritus that the valleys are clogged and the mountains 
nearly or quite buried. In this way have been produced the 
great desert plains of Utah, Arizona, and Southern Califor- 
nia, vast seas of sand and saline clay, from the surfaces of 
which a few half sunken peaks jut forth as islands. These 
intermissions of the mountainous character are mere con- 
cealments, not interruptions, of the corrugated structure; 
but that structure is interrupted in one place—perhaps in 
others, but in one notably—by a tract in which the strata are 
almost undisturbed. The general surface of this excep- 
tional region lies from 6,000 to 8,000 feet above the ocean, 
and it is intersected by the celebrated cafions of the Colorado 
and its tributaries. By these gorges and by other modifica. 
tions, chiefly dependent on erosion, it is divided into a great 
number of plateaus which the surveys now in progress are 
defining and naming. The geologists of the expeditions 
have found it convenient to designate the region, considered 
as a geological province, as uhe region of the plateaus, or 
the Colorado plateau system. It is surrounded on all sides 
by areas of corrugation, the ranges at the east constituting 
the Rocky Mountain system proper, and those at the west 
having been designated as the Cordilleras. At the north 
and south, these mountain areas coalesce. 


a> 
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Explosion and Firing of Volatile Oils. 


A mixtare of two parts of perfectly dry permanganate of 
potassium with two or three parts of concentrated sulphuric 
acid is a most powerful oxydizing agent, owing to the separa- 
tion of permanganic acid and its immediate decomposition 
with the liberation of oxygen. Volatile oils ars violently af- 
fected by this mixture, if about ten drops are placed in a little 
dish and then touched with a stout glass rod previously dipped 
into the mixture. The following produce explosions, often 
most violently: Oils of thyme, mace, turpentine (rectified), 
spike, cinnamon, origanum, rue, cubebs, and lemon. The 
following oils are simply inflamed, particularly if poured 
upon blotting paper and touched with the mixture, though 
under certain still unknown circumstances explosion may 
occur: Oils of rosemary, lavender, cloves, rose, geranium, 
gaultheria, caraway, cajeput, bitter almond, and rectified 
petroleum. The following substances are ignited without 
explosion: Alcohol, ether, wood spirit, benzole, chlorelayl, 
sulphide of carbon, and cotton. Gun cotton and gunpowder 
are not ignited.—V. Repert. f. Pharm. 
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IMPROVED DOUBLETREE. 

In the improved sway bar of a doubletree, whiffietree, or 
neck yoke, represented in our engraving, the strength of the 
wooden portion is materially increased by a brace rod, so 
that the bar may be made much lighter while still furnishing 
the necessary strength. 

Each end of the away bar is fitted with a cap or thimble, 
whereby it is protected from abrasion and splitting, end to 
which the clevisese are attached in the ordinary way—set up 
at the ends of these caps. By the use of nuts, it is obvious 
that any degree of tension can be given tothe brace rod, 
and, at the same time, the caps will be tightly secured to 
the ends of the bar. 

The brace rod, as will be seen, passes 
through the staple by means of holes made 
for the purpose at proper distances from the 
rear side of the sway bar Fig. 2. By using the 
rod in connection with the wood, as described, 
the draft on the rod and pressure on the wood 
are both endwise, thereby, it is claimed, com- 
bining the utmost strength of both materials. 
These doubletrees, whiffictrees, and neck- 
yokes Lave, we learn, been thoroughly terted 
with success. With not very expensive ma- 
chinery, it is stated, they can be manufactured 
with great facility. Two arrangements of 
the device are shown in the separate figures 
in our illustration. 

This improvement is covered by two pa- 
tents obtained through the Scientific American 
Patent Agency. For farther particulars re- 
garding sale of rights or sale of territory, 
ete., address A. N. Case, Kingsville, Ashtabula county, Ohio. 





TODD'S IMPROVED HORSESHOE. 


Mr. George H. Todd, of Montgomery, Ala., has recently 
invented a novel horseshoe, which seems well suited for use 
on city pavements. The object is to afford an elastic resis- 
tance to the step, thus avoiding that pounding action upon 
the stones which injures the hoof and renders so many city 
horses valuelees. Nature has made the hoof elastic, and to 
confine it,in a bar or kindred inelastic shos, produces a sim- 
ilar effect to that of inclosing the human fvot in an iron boot. 
As the abrasion of the covering upon the human member 
causes corns, so does the badly formed or adjusted shoe pro- 
duce similar infliction upon the feet of horses, subjecting 
them to temporary and often permanent lameness. Mr. 
Todd’s invention is, therefore, desirable in both a humane 
and an economical sense, as it aims to restore the elasticity 
which is lost by the necessary protection of the shoe, and 
thus to preserve the animal for longer service. 

The plan adopted is represented in perspettive in Fig. 1, 
and section in Fig. 2, in the annexed engraving, and consists 
in misking the shoe in two parts, A and B, and confining be- 
tween them a layer of rubber, ©. The portion, A, which is 
nailed to the hoof in the ordinary manner, may be made of 
common iron, and the lower part, which takes the shock and 
wear, of hardened steel or other suitable metal. The two 
portions and the rubber between them are connected by the 
screw, D, and the lugs in the ends of part, B, which enter 





indentations in part A, as shown in the sectional view, Fig. 
2. It will be observed that the rubber intercepts the force 
generated by the impact of the shoe and the ground, and by 
its yielding reduces the shock before the same reaches the 
enimal. We are informed that there is no permanent spread- 
ing of the rubber by compression, and that it answers ad- 
mirabiy the above purpose for which it is intended, The in- 
ventor states thathe was enabled to use a horse when thus 
shod, which, when wearing the ordinary shoe, was too lame 
to use, 

There are advantages other than those noted, which readily 
suggest themselves. The shoe is r-ndered much lighter, and 
the wear comes almost entirely upon the outer portion; the 
rubber cun be cheaply renewed; the foot piece will out 
wear a number of the outer plates. 

The form of shoe, as represented in our engraving, is 
somewhat modified to adapt it for trotting horser, to gain 
greater lightness. To this end the outer piece, with the ex- 
ception of the toe, through which the holdiog screw passes, 
is cut down on its inner side to a mere rim, curved in sec- 
tion, inside of which the rabber, also diminished in size, is 





placed as before. The inventor informs us that, instead of 
making the rabber simply to line the shoe, it may be left a 
flat piece, extending entirely across the under portion of the 
hoof. When thus arranged, the latter may be stuffed and 
the tow or other material held closely in place, the under sar- 
face of the rubber serving as additional foothold. The du- 
rability of the portion which is directly nailed to the hoof, 
offers also an additional advantage, in that, when once accu- 
rately fitted, the shoe remains so for an indefinite period, 
and hence the chances of the animal being injured from im- 
properly adjusted shoes are necessarily not so great as when 
old ones, on wearing out, are constantly replaced. 











Farther particulars may be obtained by addressing the in- 
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IMPROVED DOUBLETREE. 


ventor as above, or the shoe itself may be seen at the store 
of Spies, Kissam & Co., 279 Broadway, New York city. 





IMPROVED MITER MACHINE AND FRAME VISE. 


Our engravings represent a simple, cheap, and durable de- 
vice, by means of which frames can be easily made and put 
together without requiring the work of a skilled mechanic. 
It consists of a miter box for cutting the ends of the mate- 
rial to proper angles, and a vise which holds the frame firm- 
ly while being fastened together. The apparatus, which is 





constructed of iron, has on its table a square, A, Fig.1. BB 
are two movable blocks which clamp the moldings to be mi- 
tered against the sides of the square by pressing against the 
backs of the pieces, and thus not injuring the faces. The 
clamps are moved back and forth by a screw, C, on which 
travels a block, D, Fig. 2, to which are pivoted arms, E, which 
are connected with blocks, B, underneath the table, as 
shown. The latter is hinged to the bench, and in Fig. 2 is 
represented as turned up so as to show its under side. The 


Fig. 2 





motion of the screw and adjacent parts is indicated by the 
dotted lines. 
After one end of the molding is mitered, the piece is 


adjusted to such a mark on the measuring arm, F, as denotes 
the length desired. It is then immediately cut by the saw, 
thus obviating the trouble of measuring and marking each 
side of the frame, and also the liability of mistakes. After 
the pieces are mitered, they may be placed on the square and 
clamped tight by the blocks, when they can be readily nailed 
together. Thus constructed the sides will be accurately 
fitted, as, being firmly held during the fastening, they can- 
not move out of square. This operation repeated for the 
other corners, completes the frame. If, in fastening, it is 
found that the molding has become sprung or twisted, the 
joint, we are informed, may be quickly made perfect by ran- 





ning the saw through it, thus enabling the operator to use 
moldings which would, in the ordinary 
manner of working, be of little utility. 
The saw guide blocks, G, are of wood. 
One is screwed within the square and the 
other to the bench. The latter may be 
made to slide back and forth so as to be 
brought against the molding. As the blocks 
wear away,they can be brought together, 
the ecrews underneath working through 
slots for the purpose. 

The machine may be hinged to the bench 
as shown, or may be imbedded in the lat- 
ter flush with the surface. A circular saw 
may be employed instead of the hand in- 
strument, if desired. 

For further particulars address the in- 
ventor, Mr. sames H. Van Ness, Char- 
lotte, N. C. 
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Electrical Currents from Albumenoid Substances. 

M. Becquérel has shown that,when two heterogeneous 
liquids are separated by an organic membrane or by a capil- 
lary space,they givean electric current capable of producing 
chemical and mechanical effects, reduction of metals, and dou- 
ble decomposition, etc. M. Onimus finds that the interposition 
of a layer of albumenoid matter (white of egg, albumen of 
blood) has the same electro-chemical results. Thus with the 
solutions of sulphate of copper and of oxalate of potash, 
separated in a tube by albumeroid substance, beautiful blue 
crystals of oxalate of copper and potash are obtained. The 
phenomena, he points out, may throw light on the formation 
of phosphate of lime in animals. 





JENKINS PATENT COMPOUND HATCHET. 


This hatchet is formed simply by punching the blade out 
of sheet steel, about No. 12, with a hole near the top. The 
blade is then set in a mold and a head cast on it, the melted 
iron uniting through the hole and forming a perfect fasten- 
ing. It is then tempered, ground, and finished. 





It is claimed that, in this manner, a hatchet carrying « 

good cutting edge, and having a head sufficient for ordinary 
purposes, may be manufactured at a comparatively small 
cost, 
Patented through the Scientific American Patent Agency. 
The entire right for sale, or a license to manufacture on & 
royalty may be obtained. For further particulars address 
Mr. J. Jenkins, Coulter street, Germantown, Pa. 


Tue French expedition which has been exploring Terra 
del Fuego reports the finding, in the interior, of a large lake, 
15 miles in circumference, surrounded by luxuriant vege- 
tation, and literally covered by an army of wild fowl, among 
which the most abundant were ducks and geese. These re- 
gions are inhabited by rude but hospitable tribes; the women 
especially are very affable and obliging. One of them, in 
exchange for some pieces of sugar and common handker- 
chiefs, gave the leader of the expedition an object to which 
she attached an immense value, and which she preserved as 
a relic—the lid of a sardine box. 








placed on the other side of the square, and its extremity 
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THE SEAFORTHIA ELEGANS. 

Few of the larger growing palms, says a correspondent of 
the London Garden, to which we are indebted for the ac- 
companying engraving, equal this species in beauty ; and it 
has, what is many cases a great advantage, the property of 
being a rapid grower. Its proper place is planted out in a 
conservatory that is cool in summer, and kept regularly a 
few degrees above freezing in winter. Planted out in such 
a position ina bed of rich loam, and abundantly supplied 
with moisture, it soon makes a noble plant. Although a 
native of tropical Australia, it is sufficiently robust in consti- 
tution to succeed out of doors as a sub-tropical plant during 
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Attention was called to the process of Sigismund Beer, of 
New York city, which was considered to be an important one. 
It is certainly very simple, economical, and easily practiced. 
The wood is merely steeped in solution of borax. This salt 
is supposed to neutralize the decomposition of the vegetable 
matters in the wood, which are afterwards washed out. 

Mr. Von Truenfeld said that he had not been concerned 
with wooden posts in England, but he knew of tropical trees 
which would last, he should say, at least 200 years without 
showing the slightest signs of decay. He had had occasion 
to take up poles which had been used in building, and 
which had been in the ground for over 100 years without 





our summer season, when it should be plunged on a well 
drained bottom.’ 

Our illustration, showing the way in which it is 
used in French yardens, exhibits the graceful port 
of this species at a glance, and also the singularly 
effective character of the plant when associated with 
yuccas and other fine foliaged subjects in the open 
air. Scarcely any other palm is better adapted than 
this for a center plant in any well arranged group 
of foliage or flowering plants; and small specimens 
are useful for this purpose, as well as for the deco- 
ration of apartments and reception rooms, It is 
readily propagated from seeds sown in light soil in 
pots plunged in a gentle moist bottom heat, and the 
plants are ornamental from the time they attain 9 or 
10 inches in hight antil they outgrow the quarters 
allotted to them. Frequent syringings overhead 
are beneficial to them, especially during hot weather, 
in order to keep down red spider; and as soon as the 
pot or tub becomes filled with roots, a little manure 
water is advantageous to them. 

We have noted several small plants doing well in 
apartments, but they require a plentiful and regular 
supply of water at the root, and the hard foliage 
should be washed at least once a week with a 
soft sponge and clean tepid water. If soap is used, 
be particularly careful to remove every particle of it 
from the plant afterwards, by either syringing or 
sponging with clean water. If only one palm is 
required, for either pot culture or for planting out in 
the conservatory, we should recommend this before 
all others, on account of its graceful habit and easy 
culture. 


— 


te te 
An Oyster Patent. 

One of the great troubles which oystermen have 
to contend with is the starfish. This rapacious ene- 
my destroys thousands of bushels of oysters every 
year, and no device has heretofore proved effective 
as a protection. But the ingenuity of a Connecticut 
Yankee has at last triumphed. Mr. Oliver Cook, of 
Darien, Conn., has lately obtained a patent on the 
subject. His invention consists in spreading a net, 
under water, on the ground composiiig the oyster 
bed. Mr. Starfish puckers his fingers together, 
squeezes himself up through the meshes of the net, 
and then extends his digits again. Being now upon 
the upper side of the net, he will be infallibly cap. 
tured whenever the oysterman raises the net to the 
surface, This is to be frequently done until the 
enemy is cleared from the coast, when the oysters at 
once begin to laugh and grow fat. 

> oo 





A Metallic Larynx. 

The total extirpation of the larynx was performed not 
long ago, for the first time, by Professor Billroth, in Vienna, 
in consequence of epithelial disease, so extensive as to be 
a.tenable to no less severe procedure. The correspondent 
of the Boston Medical and Surgical Journal reports that 
tracheotomy was performed in order to accustom the patient 
to the use of the canula; when this was accomplished, the 
extirpation of the larynx was undertaken, by carefully dis- 
secting it away from the surrounding tissues, leavirg the 
hyoid bone and sound portion of the epiglottis. That night, 
brisk hemorrhage occurred from some of the smaller arteries, 
and the patient seemed, for a time, in imminent danger of 
suffocation ; it was also necessary, during the first fortnight, 
to administer liquid food through an csophageal tube; but 
the extensive wound has entirely healed, and the operation 
must be conceded to be a success, and to reflect no little 
credit on its originator. 

After the operation the man still possessed the power of 
communicating his wants in an indistinct but intelligible 
whisper. Subsequently a metallic larynx, provided with 
vibratory reeds, was fitted to the upper convex surface of 
the tracheotomy tube, and the man ‘‘can congratulate him- 
self that, if his voice is a trifle monotonous in pitch, it is by 
no means unmusical in tone.” 
Preservation of Telegraph Poles, Posts and Railway 

Sleepers. 

In the course of a recent discussion before the Society of 
Telegraph Engineers, London, concerning the best methods 
of preventing decay in wooden telegraph poles, it was stated 
that an experience of several years with hop poles had 
show. that, when their lower ends were simply boiled in an 
open vessel of creosote, the wood was greatly preserved from 
decay, The more perfect method of creosoting wood is to 
boil in creosote under a pressure of 120 lbs, to 150 lbs. per 
square inch. This involves expensive apparatus, but the 
wood thus treated will last indefinitely. 

It was alleged that simply painting the bottoms of green 
poles with tar hastened decay, as the sap was sealed up at 
that point, When the poles were well dried, the application 
of tar was believed to be useful. 
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showing the least sign of decay or corrosion on the ground 
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THE SEAFORTHIA ELEGANS. 


line. They were poles made of trees growing in the inte- 
rior of South America, and which were called in the native 
language the urunday and the curupay trees. They were 
generally called by English people iron wood. The wood 
was so hard that it was impossible to drive a nail into it, It 
would, perhaps, be an advantage if it could be brought to 
this country, and used for telegraph poles, He should think 
that it would last for hundreds of years. It might be worth 
while for some of our investigators to experiment with the 
iron wood with a view to its acclimation here. 





Galvanic Electricity without Chemical Action. 

At a recent meeting of the Physical Society, Mr. Fleming 
showed his new battery, in which the metallic contact of 
dissimilar metals is entirely avoided. The arrangement 
consists of thirty-six test tubes of dilute nitric acid, and the 
same number of tubes of sodium pentasulphide, all well in- 
sulated, alternating with one another. But strips of alter- 
nate lead and copper connect the neighboring tubes; by 
which means the terminals are of similar metal], and a cur- 
rent of sufficient intensity to violently affect a quantity 
galvanometer obtained. The potential increases, as in the 
ordinary galvanic arrangement, with the number of cells 
employed, until sixty cells showed an electro-motive force 
exceeding that of the same number of Daniell’s elements. 
In this new battery the acid lead is positive to copper, 
while in the sulphide it is negative. Mr. Fleming further 
showed how, by using the single fluid nitric acid, and the 
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The paint is now ready for use, and is applied with a brush 
in the same way as ordinary paint, and will dry instantly, so 
that the vessel may be lowered into the water within an hour 
after the paint has been applied to the bottom. 

For vessels navigating fresh water, or both salt and fresh 
water, the proportions of the Venetian red and the sulphate 
of lime used may be diminished. This paint may also be 
used upon the inside of the iron work of the vessel. It is 
the invention of Samuel Williams, of New York city, recent- 
ly patented. 


Condensed Milk Manufacture in Switzerland. 

A factory for the production of condensed milk has re- 
cently been established at Cham, canton Zug, on the 
borders of the Jake of the same name,in Switzer--. 
land. We find the following deseription of the 
process in the Bulletin de la Société d’ Pncourage- 
ment: The milk is furnished by peasants; and as 
soon as each person delivers his supply, a sample is 
taken from the pails, numbered, and allowed to re- 
mein quiet over night. The object of this is to 
judge of the quality of the milk for the rising of 
cream, Cases of fraud, however, are rare, as the 
peasantry are generally honest and the penalties 
imposed by law are extremely severe. 

The first operation is to weigh the milk, which to 
this end is conducted into a copper basin supported 
by a balance. Ita weight being obtained, the milk 
is allowed to escape into huge wooden reservoirs 
lined with zinc, and located in the cellar. Here a 
careful examination is made with the lactometer, 
and the fluid is drawn off into large cylindrical cop- 
per boilers which are placed in a vat furnished with 
a false bottom under which steam enters. The 
milk is thus slowly heated, but not boiled. For the 
latter purpose, it is ladled out into a separate boiler 
whence it is carried to another tank containing a 
a quantity of white sugar. In order to facilitate 
the solution of the latter, the liquid is repeatedly 
passed along a metal trough from one vase to 
another. When the operation is completed, it is 
drawn off into evaporating chambers. These recep- 
tacles resemble the similar apparatus used in sugar 
manufacture, and have double bottoms heated by 
steam. They are united toa column of condensa- 
tion which communicates with air pumps. Under 
these conditions the milk boils at 140° Fah. Every 
little while the workman takes out a sample from 
which he judges according to its viscosity whether 
the condensation is sufficient. 

When the latter point is reached, the liquid is led 
down into the cellar and into a tin receptacle which 
is surrounded by cold water. The milk is thor- 
oughly agitated by hand for some time until com- 
pletely cool, when it is carried to other reservoirs 
and thence drawn off into boxes and sealed. The 
daily product is about 8,000 boxes, each weighing 
about 18°5 ounces. The milk may be diluted with 
five times its weight of water. 

eo ar ee 
The Fastest Steamer in the World, 

Such is the title claimed by Messrs. Thorny- 
croft for a boat they have just built to the order 
of the Government of India, for service in the Oris- 
sa canals, The dimensions of this vessel are: 
Length, 87 feet; beam, 12 feet; draft of water, 8 feet 
9 inches. The speed contracted for was 20 statute miles 
per hour. The hull, the working parts of the engines, 
and the propeller—Thornycroft’s patent—are of Besse- 
mer steel, and the woodwork is of teak. The official trial 
of the boat was made on the 14th ultimo under the in- 
spection of Colonel Haig, R. E., chief engineer of the Ben- 
gal Irrigation Works, and the results were: With tide, 25°08 
miles per hour; against tide, 24°15 miles per hour ; giving a 
mean speed of 24°61 miles per hour. In another official 
trial it was shown that the boat could keep up a speed of 22 
miles per hour without losing steam. These speeds are 
extraordinary enough in themselves, but when it is con- 
sidered that they are attained by a boat only 87 feet long 
they become absolutely wonderful. The value of swift 
steam launches as torpedo boats is acknowledged, and alrea- 
dy various foreign governments have ordered boats from 
Messrs. Thornycroft’s yard, near London. If torpedo 
launches can be built to steam at the rate of 16 or 18 miles 
an hour in a moderately calm sea, the whole face of naval 
warfare may find itself changed in a very unexpected way. 


, 
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Novelty in Ship Buliding. 
At East Boston, Mass., there has been built by N. Gibson, 
as an experiment, a three masted schooner without frame. 
The vessel is 188 feet long, 824 feet beam, and 12 feet 2 in- 
ches depth of hold. Long, sharp, large capacity and buoyancy 














single metal iron, a similar battery could be constracted, 
provided one half of each iron strip was rendered passive. 
This is an important discovery ; for it seems to revive the 
theory that chemical action is not necessary in a galvanic 
apparatus to produce electricity. At all events it is of suf- 
ficient interest to merit the sound inquiry into its principles 
which physicists seem likely to make, 





New Protecting Compound for Iron Ships. 
Dissolve thirty-four ounces of shellac in eighty ounces of 
wood alcohol, which is allowed to stand about twenty-four 
hours. Then add thirty ounces of Venetian red, and ‘thirty- 
five ounces of sulphate of lime, and thoroughly mix by pass- 
ing it through a paint mill. 





The vessel is composed of square logs of spruce, one foot 
square, placed one upon the other, and secured together by 
iron bolts, three feet long and placed twelve inches apart. 
The owner expects that this vessel will prove to be stronger, 
more capacious, and faster than vessels of the ordinary con- 
struction. In timber there is a saving of forty per cent. 
Twenty-six tuns of iron were used. The construction of 
vessels on this plan was illustrated by engravings in the 
ScrENTIFIC AMERICAN several years ago. In view of the 
marked revival of shipbuilding now going on in this coun- 
try, there is an excellent opportunity for inventors to study 
out new and useful improvements in maritime devices of 
every kind. Less attention has been given to this branch of 





industry by inventive minds, than almost any other. 
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BURSTING OF A MOUNTAIN WATER RESERVOIR IN 
WASSACHUSETTS.---A TERRIBLE CALAMITY. 

The beautifal valley of Mill river, a tributary of the Con- 
necticut, near Northampton, Mass., was the scene of an 
awful calamity on the moraing of the 16thinst. At about 
8 o'clock A.M. the dam of an immense water reservoir, located 
high up among the hills, above the village of Williamsburg, 
suddenly burst, and a tremendous flood poured down the 
river bed, overrunning the banks and sweeping away like 
chaff whatever stood in its path. Dwelling houses with 
families peacefully sitting at the breakfast table were in- 
stantly swept to destruction. Great factories, mills, bridges, 
stores, and property of all kinds disappeared in a moment; 
and upon the summit of the watery crest were to be seen the 
broken roofs of buildings, timbers, trees, wheels, pianos, and 
household goods of every description. 

The village of Williamsburg was first struck. One third 
part of the village was instantly plowed through, leaving a 
broad bed of sha>eless disfigured ruins of stones and débris 
where cottages, flowers, and scenes of peaceful beauty had 
previously existed. Many of the principal dwellings, facto- 
ries, and other buildings were taken off, and a large number 
of the inhabitants perished. 

Haydenville seems to have been unfortunately situated 
between two river curves, and hence, at one end of the 
town, are to be seen the effects of the madly rushing torrent ; 
in a sweep of highlands at the other, the effects of the de- 
vastating undercurrent of the backwater, as it receded from 
and finally leaped over the lower bank. The great brass 
works of Hsyden Gere & Co. were first swept, by a wall of 
aébris from fifteen to twenty feet high, and with the added 
momentum the flood went over the road bed, devastating 
lawns and porticos of houses, leaving a boiler 2,000 feet from 
ite original position, and placing it on an elevated spot in 
front of a house, tearing out the stone sides of the river and 
placing the boulders in the ved of the channel or on the 
sidewalk, and sweeping men, women, and children into 
eternity. Wooden houses were seen to come bounding 
along like corks, and from the interior of more than one 
were heard the shrieks of wives and daughters, whom their 
husbands and fathers hed left a few moments before in 
fancied security. It was a sight which paralyzed every be- 
holder. 

At Skinnersville, the most frightful havoc of all, as re- 
gards extent of damage to property, took place in Skinners- 
ville, although fewer lives were lost there than elsewhere. 
Only three houses were left standing in the village. 

On the main street and village green of Leeds only three 
buildings remain. The Nonotuck silk factory, a solid struc- 
ture, together with its costly dam, quickly fell, then the 
Emery Wheel Co.’s premises, the engine house, church, 
Wagner's button factory, and all the other buildings in the 
vicini:y. 

Over one hundred and fifty lives were lost, and property 
destroyed to the amount of between one million and two 
millions of dollars. 

This terrible calamity was due to the weakness and bad 
construction of the reservoir dam, built six yearsago. Its 
condition has at all times been a cause of uneasiness to 
knowing ones at Williamsburg. 


THE RESERVOIR AND DAM. 


The reservoir was one of a system of dams and reservoirs 
owned by a corporation called the Mill River and Williams- 
burg Reservoir Company, which included all the manufac- 
turing establishments on the line of Mill River from Wil- 
liamsburg to Northampton. It was situated on the east 
branch of Mill River, about three miles from the village of 
Williamsburg, in the northeastern corner of Northampton. 
The stream which supplied it, after joining the west branch 
at the village of Williamsburg, forms Mill River proper, 
which flows through Haydenville and Florence, and empties 
into the Connecticut river at Northemptca. 

In building the dam a stone wall was first built, which was 
stipulated to rise from a width of eight feet at the base pan 
to two feet at the top, which latter was 42 feet above the bed 
of the stream, This wall was contracted to be laid in the 
best known cement, and the projectors claimed it would be 
ag strong as & single shaft of granite. Enveloping this wall 
on either side was a mass of earth, which sloped down on 
the water side at an angle of 30°, and on the lower side at 
an angle of 45°; a lateral section of this earthen support 
measured about 120 feet at the base, the greater mass of 
which was on the water side. At the center of the stream, 
inclosed in s, stone wall, running at right angles to the main 
wall of the reservoir, ran an iron tube of two feet in diame- 
ter, for controlling the flow of water, extending, of course, a 
few feet beyond this eastern well, at both extremities of its 
base. This wall of earth, 120 feet wide at bottom, was 16 
feet acrogs at the top, covering the crest of the stone wall, 
two feet in depth, in order to prevent danger from frost, 
and along its top furnished a good drive way. The water 
never rose quite to the crest of the dam, being kept about 
two feet below that line by means of a waste way at the 
westera side. The reservoir covered an area of one hundred 
and eleven acres, and its average depth was twenty-four feet. 


Is the Skunk’s Bite Deadly? 


While it; is apparently difficult to add anything to the 
odium which is already atte-.ed to the common skunk, Rev. 
Horace C, Hovey finds 2 wey of so doing by bringing for- 
ward proof that the aniu\ is as dangerous as it is disagree- 
able. In the Americar Journal of Science and Arts is & paper 
by the above writer, in which he considers that a new dis- 
ease has been discovered, which generally resembles rabies 
canina (ot which hydrophobia isa symptom), while differing 
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from it specifically. To this he gives the name of rabies 
mephitica. It is transmitted by the bite of the skunk, and 
occurs when the glands which discharge its offensive fluid 
are inactive, so that it is possible that there may be a caasa- 
tive connection between this inactivity and the generation of 
malignant virus in the glands of the mouth. Mr. Hovey 
gives a large number of instances of men and animals dying 
from this cause in fearful convulsions. The mephitic inoc- 
ulation, he says, is sure death. From the diagnosis given 
of the resulting disease, it seems that the period of incuba- 
tion is about the same as that of rabies canina—from ten 
days totwelve months. The characteristic pustules of hy- 
drophobia, which appear under the tongue and near the ori- 
fices of the submaxillary gland, are absent. So also is the 
abhorrence of water, catching of the breath, difficulty in 
swallowing, and various other symptoms of the rabies canina. 
There are, however, oscillations of the pupil, rapid alternate 
contraction and relaxation of the muscles, wiry radial pulse, 
and rapid action of the carotid, loss of perception, and deliri- 
um. The struggles of Nature to eliminate the poison are less 
prolonged in the rabies mephitica, and may be abridged by 
morphine, which has no narcotic effect in hydrophobia. In 
view of the great number of skunks in various portions of 
the coantry, it would appear that a further and more extend- 
ed investigation into the nature and causation of this dis- 
ease isof much importance. If the animal isso fearfully 
dangerous, its extermination should follow as relentlessly as 
that of the rattlesnake. 


A New District Telegraph Instrument. 

We have recently seen a new telegraph instrument de- 
signed by Mr. Hamilton E. Towle, and Mr, William Unger, 
of this city, to replace the apparatus now employed on the 
district telegraph lines. The device, like the ordinary in- 
struments, gives three distinct calls, ‘‘ police,” “ messenger,” 
and “burglar alarm,” and may be used for transmitting 
signals by sound. The notched wheels which break and 
close the circuit at certain times,making a distinctive signal, 
in the ordinary apparatus, are replaced by vertical bars 
formed of metal and rubber, so arranged that the switch 
passing over them receives the current when touching the 
metal portions, which are placed at certain intervals apart, 
and transmits the same to the sounding device at the main 
office. The machine is set in motion by pressing a button, 
which removes a detent from holding the clock work. A 
rod then rises from the top of the apparatus until the 
signal is completed, when it is pushed down, thus wind- 
ing up the mechanism ready for another signal. The burglar 
alarm,is so arranged that, by breaking a wire or connection, 
the current, which before preferably traversed that wire, 
passes to an electro-magnet, setting the device in action and 
transmitting a proper signal, We shall probably present 
before long an illustrated description of this invention, un- 
til which time further See te > unnecessary. 


How the Germans grasp American Inventions. 

Engineering recently devoted a page of its space to edito- 
rially discussing the subject of breech-loading ordnance in 
general. and in particular the system invented by Mr. L. M. 
Broadwell, an American engineer. Our cotemporary says 
that, with a few unimportant exceptions, all the breech- 
loading guns exhibited at the Vienna Exposition were con- 
structed after this plan. The specialty of the invention con- 
sists in the combination of a self-adjusting gas ring with an 
adjustable circular bearing plate, which together forms a per- 
fectly gas-tight joint, and which can be repaired at an insig- 
nificant outlay of time and money. The history of the de- 
vice, published in Engineering, is quite detailed, and it seems 
that the claims of the inventor have been fully recognized in 
France, Russia, Austria, Turkey, Italy, and Switzerland, 
and that these countries have paid him large sums for his 
patent rights. 

In Germany, however, the usual course of injustice has 
been followed. Krupp has adopted the improvement, is 
manufacturing it ona large scale, and declines payment there- 
for ; while the government has refused the inventor a patent 
on a clearly absurd pretence. The story is perhaps too long to 
find place in our columns, but it adds new corroboration to 
the facts which we have already published regarding the op- 
pressive workings of the German patent laws as regards 
foreign inventors. 

rb 
Unprofitableness of Government Telegraphs. 

Our British friends have no doubt become convinced that, as 
a financial operation, government management of the tele. 
graphs does not pay. With all the possible manipulation of 
the accounts and charging to the general post office expenses 
much that is properly chargeable to the telegraph service,there 
is a deficit, stated by the Railway News, of London, at $5,000 
per week, and which is constantly increasing. The private 
companies which were superseded by the government in the 
business, most of them, made the said business profitable to 
the stockholders, and the public was as well accommodated as 
it is now, to say the least. 

Government telegraphy, as a remunerative branch of the 
postal service, is a failure; but having assumed the owner 
ship of the elephant, he must, of course , be retained and sup- 
ported. If government telegraphy in « country like Great 
Britain, which is densely populated, and whose telegraph 
facilities are very generally used by the public, the circuits 
short and easily maintained, and the compensation of em- 
ployees comparatively very small, cannot be made to pay,what 
is the prospect in this country ? The experience of Great Britain 
has probably saved our own government and people from 
the loss, damage, and dissatisfaction inevitably attendent 
upon government telegraphic administration ; but it is well to 














keep the facts before the public and Congress.—TZhe Tele- 
grapher. 
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‘Fish Scale Ornaments, 

Among recent patents ig that of Eduard and Julius 
Huebner of Newark, who have invented certain new and useful 
improvements in preparing fish scales for use in the arts, 
of which the follewing is a specification : 

The object of the invention is to utilize the scales of sever- 
al varieties of fish, hitherto thrown away as useless, and pre- 
pare them for application in the arts, by producing articles of 
jewelry, artificial flowers, and similar objects. This invention 
consists in the process of cleansing and purifying the scales 
till the clear, horny substance or core of the same is obtained, 
which produces a new article of manufacture, which may be 
stamped into various ornamental shapes and dyed in all col- 
ors, for use in the arts. 

Large scales are the most advantageous, taken from fresh 
fish. Old scales cannot be used, as they lack elasticity and 
clearness. The fresh scales are exposed for twenty-four hours 
to the action of pure salt water, for loosening and partially 
separating the outer layers of organic matter. They are then 
transferred to distilled water, being placed every two or three 
hours in clean water and washed therein five‘or six times,which 
renders the scales soft and clear. Each scale is then carefully 
rubbed with clean linen rags, then passed through a press 
having a linen lining so as to remove the moisture in the 
scales, The scales are finally placed for one hour in alcohol, 
and again rubbed and pressed, when they are dry and havea 
perfectly clear appearance, a mother-of-pearl-like hae, and 
great elasticity and durability. 

The scales are used in this prepared state, or they may be 
dyed with aniline and other colors, in the usual manner, to be 
stamped into various kind of ornamental shapes, leaves, and 
flowers, and applied to the manufacture of jewelry and arti- 
ficial flowers, for embroidering and inlaying wood, and other 
uses in the arts. 


The New Steam Hammer at Woolwich, England, 

To say that it is the largest and most powerful in the 
world conveys but an inadequate idea of its magnitude and 
might. The weight of the falling portion is within a few 
pounds of 40 tuns, and the force of the falling weight is ac- 
celerated many times by the use of steam to drive it down 
from the top. It is at least four times as powerful as 
Krupp’s hammer. It is estimated that the use of top steam 
is equal to allowing the hammer to fall of its own weight 
80 feet. It has been allowed a striking fall of 15 feet 3 
inches, and nobody has yet determined what is the actual 
force of the blow which it will strike. The hammer is 45 
feet in hight, and covers, with its supports, a base of about 
120 feet square. Above the ground it weighs 500 tuns, and 
the iron in the foundations below weighs 665 tuns. It has 
cost altogether about $250,000, the greater part of which has 
been paid to Messrs. Nasmyth, Wilson & Co., the patentees 
and manufacturers. 





Steam on the Erie Canal. 

The Baxter steam canal boat City of New York left this 
city for Buffalo, with way freight, Saturday 9th inst., at 5: 35 
P.M. She discharged and received cargo at Utica and Syra- 
cuse, and arrived at Buffalo Saturday morning, 16th inst., at 
6 o'clock. Time, including all detentions, 6 days, 12 hours, 
and 25 minutes. She loaded to return on the same day. 
This seems to demonstrate the perfect practicability of using 
steam in canal navigation, as the usual time of horse boats is 
12 to 14days. The City of New York is the second boat of 
the line, and a number more are now being built. 


, 


THALLIUM burns in oxygen with a splendid green flame, 
and its use has been suggested for fireworks in lieu of chlo 
rate of baryta. Thallium is a comparatively new metal. 
It was discovered in 1861, and has as yet few commercial 
uses. It resembles lead in appearance and many of its cha- 
racteristics. Its weight is nearly the same as lead, but it 
oxydizes much more rapidly than lead. 


Recent American and Foreign Patents. 


Machine tor Matching, Measuring, Singeing, Brushing, an™ 
Rolling Carpets. 

James Short, New Brunswick, N. J.—This invention consists of an end- 
less belt, with divisions of its length corresponding with the distance from 
center to center of the figure of the carpet or other woven goods to be 
matched; also mechanism in connection therewith for drawing the goods 
alongside of the belt in unison with its movement, and preferably over a 
table or acylinder, by which the variation of each piece, in the distance 
from center to center of the figures, if any, is shown in the aggregate at the 
end of each piece, where it can be accurately measured with a rule, to be 
noted on the tag attached to the piece when rolled. The invention also 
consists in combining, with the mechanism employed for drawing the goods 
along the matching device and operating the latter, mechanism for mea- 
suring, singeing, brushing, and rolling the goods at the same time they are 
matched, by whieh one movement of the goods answers for all these seve- 
ral operations. This machine is by the same inventor who devised the 
very ingenious loom for weaving carpets of any width, illustrated some 
time ago in ourcolumns. The present invention does away with a large 
amount of hand labor, and, it is believed, will prove of great utility in the 
wholesale trade. 


Machinery for Burnishing Heels of Boots and Shoes. 

Oliver G. Critchet, Belfast, Me.—Steam is introduced into a revolving 
chamber through a pipe which passes through a stationary head which 1s 
tightly packed. On the end of the chamber is a burnishing disk. The 
chamber is given a rapidly revolving motion, and, being heated by the steam 
in the chamber, it produces the desired effect. 


improved Pipe Wrench and Cutter. 

William W. Micks, Elmira, N. Y.—A clamp-shaped on the inner side, 
comes in contact with the pipe, and has a round screw-threaded stem that 
passes through a block, provided with a griping too] andcutter. and enters 
a handle which is bored and screw-threaded for the purpose. By turning 
the handle on the clamp stem the distance between the clamp and block 
may be altered to accommodate different sizes of pipe. The block is ar- 
ranged to take a new hold on the pipe whenever the handle is vibrated for 
that purpose. The tenon of the cutting tool has no play. When it is de 
sired to attach one pipe section to another, or to disconnect the same, the 
jaw is used. When a pipe section is to be cut in two, the block is reversed 
and the cutter inserted, the handle being adjusted on the stem accordin 
to the size of the pipe. 
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Impreved Signal Lantern. 

James C. McMullin, Chicago, assignor to himself and William H. Master- 
man, and John Adams Jackman, Jr., Bloomington, Ill_—This invention re- 
jates to improvement in the signal lights of locomotives, railroad cars and 
stations, vessels, docks, lighthouses, and other objects, by which the light 
is thrown out in such @ manner that portions of it are seen at greater, and 
other portions at lesser, distances, permitting, thereby, the approximate 
determination of the distance of the lights from the points of observation, 
and avoiding, to some extent, the danger of collisions or other accidents. 
The invention consists, mainly, in the construction of the front part of the 
signal light with e number of lenses of different sizes, arranged with or 
without colored glasses, or the arrangement of the front part with suits- 
ple designs of colored glasses, so that a similar graduation in the intensity 
of the emitted light is produced. 

Improved Compound for Coating Iron Ships’ Bottoms. 

Samue: Williams, New York city.—This is an improved compound for 
the outside of iron vessels below the water line, formed of shellac, wood 
alcohol, Venetian red, and sulphate of lime. The paint ‘s applied with a 
prushin the ordinary way, and will dry instantly, so that the vessel may 
be lowered into the water within an hour after the paint has been applied. 


Impreved Bag Fastener. 

Daniel Jones, Hortonville, Wis.—Upon the edge of an arc-shaped plate 
are formed hooks, the concavities of which connect with fulcrum notches 
by inclines. To one loop is pivoted the plate, and to another loop a lever, 
the loops being jointed together and being of such a length that the lever 
may be fastened on the hooks. The lever is so curved that its short loop 
may be easily placed in a fulcrum notch, and will allow the long loop to be 
turned over at great advantage of leverage, drawing the fastener tight 
around the bag. As soon as this is effected, the loops slip back out of the 
notches, over the incline, and into the concavity of the hook, where they 
are securely held. 

Improved Watch Chain Hoek. 

Henry T. Salisbury, Pawtucket, R. I.—This isan improved watch chain 
hook, by which the watch chain remains always securely attached to the 
yest without being Mable to detachment by accident or pickpockets. The 
invention consists of a circular pivoted guard hook, which is locked to its 
stem by means of a central bolt siidingin a tubular sleeve at the inside 
of the stem. The sleeve is slotted for guiding a projecting rib of the cen- 
tral bolt, which rib is notched and locked by two or more annular bands or 
rings, and detached from the same when a notch of their inner circumfer- 
ence is brought in line with the slot of the sleeve, so that the bolt may be 
withdrawn and the hook opened. 


Improved Reamer for Earth Borers. 

John A. Chandler, Monticello, lowa.—This invention is a reaming attach- 
ment to earth- boring apparatus, by which the lower section of a well below 
astratuem of quicksand may be quickly enlarged or extended, for the pur- 
pose of carrying the curbing down to the bottom of the well, and produc- 
ing a well of uniform width. Afterthe cut has been continued with the 
smaller auger till water is obtained, a reaming attachment to the shaft is 
used, having adjustable guide plates and sliding cutters, for enlarging the 
narrower section of the well below the curb gradually, from the bottom 
upward to the full width of the same, so that the curb slides down to the 
bottom of the well,and produces thereby, after the earth has been re 
moved, a well of equal width. 


Improved Saw Table. 

Edward H. Hanna and Charles W. Hanna, Dover, Ky.—The pitch board 
is supported on the bed by means of two screws which are jointed to the 
board, and work through stands, and are confined in any desired position 
by nuts, One of two adjusting bars is jointed to the pitch board, and the 
other to the bed. These bars have each a serrated edge, and lap past each 
other, so that the serrated edges engage with each other, and are confined 
by means of a screw clamp when the board is properly adjusted. The pitch 
board rests on the bed at one end, and is made to stand at any desired 
angle to the saw. The plank is lapped over the edge of the pitch board, 
and is sawed by turning the pitch board and bed on the pivot bolt, the de- 
sired wind being given by means of the inclination and position of the 
pitch board. 





Improved Burglar Alarm. 
George A. Beaver, Richmond, Ind.—This invention consists of the 
combination of a series of register keys, which are connected in suitable 
manner to the windows, doors, etc., with a spring match holder, which 
lights the lamp, sets a clock train and bell in motion, and discharges per- 
eussion caps as soon as any one of the register keys releases the spring 
holder from the catch plate. The change of position of the key indicates 
the room in whieh the alarm originated. 
Improved Saw Tooth=Swage. 
Andrew J. McCollum, Indianapolis, Ind., assig to hi If and George 
D. Emery, same place.—The object of this invention is to provide means 
for swaging the teeth of circular saws, square or parallel with the saw 
arbor, so that the saw will run true; and it consists of a slotted arm at- 
tached to the saw arbor extending out beyond the saw, having attached 
to itan adjustable curved arm which carries the swage. 


Improved Machine ter Cutting Rubber Soles. 
George H. lves, New Haven, Conn.—The object of this invention is to 
produce for manufacturers of rubber goods an improved machine for cut- 
ting out soles, fillings, or any other article from rubber cloth. The usual 
form of cutters or stamps may be employed. A spring board attached in 
front of stamps raises the cloth slightly above the stamp after eachstroke. 
The pieces, after being cut, drop on an endless belt or apron, which carries 
the same off. The rubber cloth is fed from the cloth roller by reciprocat- 
ing sliding feed blocks, which are operated by the driving shaft, their ex- 
tent of motion being regulated by adjustable guide pieces. The feed blocks 
take hold of the elcth after each stroke, and feed the same to the stamp, 
releasing it on the return motion by passing along inclined guides, which 
raise the upper feed block. 
Improved Rotary Engine. 
Truckson 8. La France, Elmira, N. Y.—This invention relates to that 
class of rotary steam engines and pumps in which two revolving cog wheels 
are employed in a case with semicircular ends, the teeth of the wheels 
meshing together to cut off the passage between them ; and it consists of 
constructions of the teeth whereby pressure is balanced on the cutting- 
off teeth to better advantage than in the ordinary arrangements, and 
water of condensed steam is allowed to escape at the starting of the 
engine. 





Improved Carbureter. 

John M. Cayce, Franklin, Tenn.—This invention relates to means where- 
by air may be carbureted and supplied to the burner with greater uni- 
formity of illuminating power than usnal, and in @ more economical man- 
ner. The invention consists in an air-supply governor that automatically 
maintains any definite pressure and supply of air; of means by which an 
over supply of carbon to the air may be prevented, and the relative pro- 
portions of oxygen and carbon accurately gaged; in making the carburet- 
ter in sections held to joint band by s cohesive that will quickly melt during 
a fire and enable the apparatus to be easily handled and removed ; and 
finally in means for obviating the jerking movement of a double action 
air pump, and causing it to move with great uniformity of motion. 


Improved Portable Steamer tor Potatoes, etc. 

Carey K. McDonald and John W. Dewees, Philadelphia, Pa.—This is an 
improved device for outdoor and street trade, for steaming potatoes, ears 
of corn, oysters, &c. It is made in the general form of # locomotive 
engine, and is mounted upon wheels. There is a fire chamber, the flue 
from which passes back beneath the boiler. Steamers, which pass in 
through the top of the shell of the latter, recetve wire baskets, in which 
the articles are placed to be steamed. In the rear end of the shell ts formed 
an cven. When the articles are removed from the steamers they are placed 
in the oven to drive off the moisture, and are then placed in the upper com- 
partment to be kept hot until sold. 


Impreved Blower for Fire Grates. 

William D, Guseman, Morgantown, West Va.—This invention relates to 
Counterbalancing the blower by a weighted lever, and operating it by 
means of a knob projecting through the front of the fireplace, and applied 


Combined Table Castor and Fly Expelling Fan. 
William R. Fowler, Baltimore, Md.—This invention reiates to fans turned 


by clock mechanism for the purpose of frightening files from the fami!y 
table at meals, and consists in connecting a fan, castor holder, and clock 
Mechanism so that the fanning device and clock mechanism can be laid 
aside when fly time is over, and the castor employed in the usual way, the 
appearance of the latter being graceful and acceptable under either con- 


tingency. 


Impreved Gin Saw Filing Machine. 
Louis Monroe Asbill, Ridge, S. C.—This invention relates generally to 
machines that are used to facilitate the filing of gin saw teeth and to 
supersede the old means of performing the work by hand. The improve- 
ment consists in means for giving a variable adjustment to the pile stroke 
without changing the position of the forward end or point of the file. 


Impreved Middlings Purifier. 

William Daniels, Brooklyn, N. ¥.—There is a vertical tube, of large size 
into which the middlings are fed, after being dusted, to be subjected to a 
blast from the fan, for separating the lighter matters from the heavier by 
carrying them upward, while allowing the latter to fall to the discharge 
spout. There is an offset in the upper part of the tube, where it is designed 
that matters light enough to be carried up by the blast, but containing 
seconds worth saving, together with some refuse, shall fall, to be con 
ducted into another vertical tube, to be ted to blast from 
the fan, by which the lighter matters are again to be separated and carried 
upward, while the heavier are allowed to fall to a closed receptacle. Above 
the blast is turned to a horizontal course, so as to further facilitate the 
falling of whatever matters of value for flour may yet be in the escaping 
current, and below is a wide laterally descending portion of the lower wall 
of the passage, for receiving as much of the droppings as may be of value, 
and conducting them into a third upright tube, when they are again treated 
to a vertical blast, and the heavier matters let fall, while the refuse is car- 
ried off through a horizontal discharge spout. This upright tube receives 
& separate blast from thefan. The spouts may all return into one recepta- 
cle, for conducting the purified middlings to the stones to be reground 
together, as the object is not so much to make different grades, as it is to 
apply biasts in the purifier adapted in force to the gravities of the different 
grades, for thoroughly purifying both the heavy and light matters of yaiue 
without waste, 
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Improved Dress Elevater. 

Margaret H. Bergen, Brooklyn, N. ¥.—This invention consists of a tape 
of proper length, having rings attached at proper intervals to receive a 
cord, the middle of which is attached to the center of the back. The tape 
is sewed at the proper distance from the bottom, following the curve of 
the dress. From the center of the tape the ends of the cord pass through 
the eyelets or rings in opposite directions, and are carried up through slits 
in the dress to the front, where they are passed through a cord holder 
which confines them when they have been drawn to the desired degree of 
tension for the proper support of the dress. The ends of the cord are then 
cenfined in a clasp, which is hooked up at one side of the dress. 


Impreved Fire Extinguisher. 

Isaac C. Andrews and Amzi 8. Dodd, New York city, assignors to Home 
Fire Extinguisher Company,same place.—This invention has for its object 
to improve the construction of fire extinguishers in such a way that the 
acid vessel may be securely held and readily and surely disengaged to dis- 
charge the acid, which cannot be tampered with without indicating it, 
which will give warning should any one attempt to remove the head while 
the apparatus is under pressure, and which shall be light and at the same 
time strong. 


Fire Extinguishing Water Pipe Attachment for Buildings. 
Thomas Miller, Jersey City, N. J.—This invention relates te utilizing the 
fire extinguishing water pipe attachments used to conduct the water to the 
upper stories and the roofs, for fire ladders also ; and it consists of, prefer- 
ably, two pipes side by side, or one separated into two branches above the 
lower story, with rungs for a ladder crossing from one to the other and 
connected to them. The rungs are made of tubes, for allowing the water 
to circulate through them to keep them cool when exposed to fire in the 
building, and thus form the ladder, available when it would not always be 
with solid rungs, which heat when solid, so as to render the ladder 
useless. 

Improved Perch tor Bird Cages. 
Edward Hutchinson, New York city.—This perch is composed of a tubu 
lar piece of wood and a cylindrical piece, the latter being for the most part 
of its length of the same size as the former, but considerably longer, and 
having a portion of about equal length of the tube reduced sufficiently to 
enter and fit snugly, and so that the end of the tube and the shoulder of the 
cylinder will not quite meet together. The reduced portion of the cylin 
drical piece is provided with smal! grooves, both longitudinal and circum 
ferential, to afford hiding and nesting places for the smal! insects which 
infest birds. By this means the insects may be readily destroyed and 
cleaned off from the perch by taking it out of the cage from time to time’ 
plunging it in boiling water, and then separating the parts and removing 
the insects. 

Propelling Canal Boats. 

H. B. E. Von Elsner, 8t. Louis, Mo.—This improvement relates to the 
arrangement of slotted guides and adjustable collars with the paddle lev- 
ers for the purpose, respectively, of maintaining them in a vertical plane 
while vibrating, and adjusting the leverage of the paddles, and also the 
depth to which they shall work in the water. 

Improved Gas Regulator. 

Charles H. Gartrell, Paducah, Ky.—The object of this invention is to pro- 
duce an improved gas burner and regulator, which feeds the gas steadily 
and equally to the flame, and economises its consumption. The invention 
consists in forming the burner of different chambers, to which the admis- 
sion of the gas is regulated, and the flow steadied by means of a distributing 
cap piece, which spreads the gas and supplies it to the flame. 


Impreved Circular Sawing Machine. 

Oscar A. Dean, Bethel, Vt.—This invention has for its object to improve 
the construction of circular saw machines, so as to prevent the lumber and 
slivers from being thrown against the operator, to prevent the operator's 
bands from being cut while attending the saw, and to prevent the operator 
from being injared by the saw flying into pieces when running free and 
when sawing thin lumber ; and is an improvement upon the patent granted 
to the same inventor August 12, 1873. A circular spreader enters the kerf 
and opens the lumber, so that the same may not bear against the sides of 
the rear part ofthe saw. A guard fits over the upper part of the saw, and 
prevents anything from coming in contact with the upper part of the saw, 
and also prevents slivers from being thrown by the saw against the opera- 
tor. It may be raised and lowered as the thickness of the lumber may re- 
quire, and can be adjusted without disturbing the gage, while the gage can 
be adjusted without disturbing the guard. 


Improved Mincing Machine. 

Edward Cluney, New Bedford, and Charles Lepine, Boston, Mass.—This 
{san improved mincing machine for whalers, for mincing or slicing blup- 
ber before putting it in the trying kettles. It consists in a carrier and self 
adjusting holding device in combination with each other, for feeding the 
blubber forward to the knives, and in knives for siicing or mincing the 
blubber as it is carried forward by the carrier. The blades are curved, and 
are twisted spirally, to correspond with the rapidity of feed, so that the 
cutting point of the blades may move forward as the piece of blubber. be- 
ing operated upon by the said blades, is carried forward. The shaft is so 
arranged, in connection with the carrier, that the blades will cut the slices 
of blubber not quite off, enabling the blubper to be handled with forks. 


Impreved Baby-Exercising Corset. 

Catherine Tardy, Paterson, N. J.—This is device which will enable 
mothers, nurses, and others having the care of children to let them exer- 
cise by moving their limbs without creeping about the floor. It consists 
in an improved beby- exercising corset formed of two parts, connected in 
front by s cord or lace, and in the rear by cords, straps, or ribbons, and pro- 
vided with long loops at their upper edges. The long loops enable the at- 





to the lever fulcrum. 


tendant to support the child while standing in an erect position. 


Improved Carriage Cartain Fastener. 
Aaron T. Rice, Reavilie, N. J.—This invention relates to an improve 
ment in the class of carriage curtain fastenings formed of annular metal- 
lic plates, and a slitted or apertured elastic disk. The improvement con- 
sists in providing the elastic disk with a tongue (formed by slitting it diag- 
onally), which engages with the head of the knob; aleo, in providing the 
annular plates with coincident notebes to adapt them to receive or ft the 
shank of the button; and in a protective covering applied to the inner 
metallic plite or ring, to prevent abrasion or wear ef the carriage 
top bow. 
Impreved Pipe Wrench. 

Adam Collis, Altoona, Pa.—The head has a central hole, which allows it 
to be slipped over the stud which is to be turned. A projecting steel die is 
placed in one side of the hole, and passes entirely through the head. Its 
edges are designed to p te the stud and prevent the wrench from turn- 
ingonit. The working lever works loosely in the head, Its end is ser- 
rated, and projects into the hole and engages with the bolt. The end of « 
screw enters a slot in the lever, which allows it to play back and forth. In 
gripping the bolt, a lip which works through « side slot bears upon the 
side of the slot, by which a short and most powe:ful purchase is ob- 
tained. 





Improved Furnace for Steam Boilers. 

Dante] T. Casement, Painesville, Ohio.—This invention consists in a sys- 
tem of inclined tubes in the upper part of the furnace for supporting metal 
balis, to facilitate the combustion of the gases by their impinging on the 
red hot surfaces of the balls, in which heat te stored up. The said tubes 
are arranged in two series, extending from the top or near it on opposite 
sides diagonally across and downward, crossing each other at the middle 
forming chambers for storing the balls. They are arranged in this way to 
facilitate the fastening of them in the furnace walls; also, the cleaning of 
them from time to time of the deposit that may result from the use of 
salty or limy water. 


Impreved Composition for Blackboards. 

Richard Sharp, Pittsburgh, Pa., aesigror to himself and Robert W. Hare, 
of same place.—This is a compound composed of ground or powdered 
pumice stone, colored to the proper shade by ivory biack or similar mate- 
rial. The pumice stone thus colored is mixed with coach varnish and tur- 
pentine in sufficient quantity to form an adhesive plastic mass, with which 
wood, stone, metal, or other material is covered. The composition adheres 
firmly and soon dries, leaving a hard, smooth surface, admirabiy adapted 
for blackboards and slates, and for many other purposes. 


Improvement in Converting Motion. 

James Vivian and Henry 8. Mackenzie, Falmouth, England.—This inven- 
tion relates to means whereby two screw propellers on the same shaft may 
be conveniently rotated in the same or opposite directions. A shaft is 
rigidly attached to the screw propelier, and a sleeve, on which is made fast 
& second propeller, is itself loose on the shaft. There are two wheels, one 
fast on the shaft and the other on the sleeve, having, respectively, the 
wrist pins placed on their opposite faces, and each pivoted in sliding 
blocks. The piston is bifurcated to straddle the shaft, and provided with 
confined guide boxes placed side by side, and formed by plates and a parti- 
tion. In these boxes the wrist pin blocks slide from one end to the other 
at each half revolution of the shaft, golog back on the second half revolu- 
tion. If these blocks are on the same side of the shaft when the piston is 
operated, the propellers will both move in the same direction, while if 
placed on opposite sides they will be carried in opposite directions. 


Improvement in Preserving Beer and Wine. 

William Leist, Milwaukee, Wis.—This is an improvea vent attachment 
to be used in connection with barrels contatuing fermented liquors, by 
which the back preseure of the liquids in the casks and their commingling 
with the liquid |n the seal cup are prevented, together with the drawing-up 
of the liquid of the seal cup into the cask, so that the uninterrupted and 
effective action of the vent cup is produced. The invention consists in the 
arrangement of a liquid sealed vessel, provided with an open air pipe and 
flap valve at the bottom, with a secondary flap valve in the upper part 
thereof, so that the air enters into the barre! without allowing the liquid 
in the cask to be forced in the seal cup by the pressure of the gases. 

Impreved Eaves Treugh Hanger. 

Lewis E. Gould, Nashua, N. H.—The object of this invention is to furnish 
an improved eaves trough support which is readily applied to the wal! 
below the roof, and admits of adjustment in horizontal and vertical direc- 
tien for obtaining the exact position of the trongh. The invention con- 
sists of a horizontal slotted arm, which is screwed into the wall,and which 
has adjusted thereon, in horizontal and vertical direction, the upright arm 
with forked end, for supporting firmly the trough. The connection of the 
horizontal and upright arms is made by a clamping screw. 








NEW BOOKS AND PUBLICATIONS. 

ARIADNE FLORENTINA: Six Lectures on Wood and Metal 
Engravi Given before the University of Oxford, by 
John Ruskin, LL.D., Slade Professor of Fine Art. Price 
$1. New York: John Wiley & Son, 15 Astor Place, 

The subtie criticism and ornate rhetoric of the eminent Oxford Profes- 
sor are well shewn in these six lectures, which exhibit, in every page, the 
author’s marvelous perception of whatever is genuine in all works of an- 
cient and modern art. [t is illustrated with facsimile wood cuts, in every 
respect worthy of the text. 

My Visit To THE Sun: or Critical Essays on Physics, Meta- 

hysics, and Ethics. Volume I: Physics. By Lawrence 
Be nson, Author of “ Benson’s Geometry.” New York: 
James 8. Burnton, 149 Grand street. 

The author of this work confesses his “ respect for the treasured wisdom 
of ages, but must say that it will amount to nought if it shrinks from the 
wand of truth, or if it avoids the light of inquiry.” The antagonism be- 
tween the wisdom of philosophers on the one hand, and truth and inquiry 
on the other, is implied throughout the book; but the author fs not likely 
to disturb the general belief of educated people that the wisdom of Science 
is the result and not the enemy of enquiry, and that the organic growth of 
human knowledge is not likely to shrink from its own “ wand,” which is 
that of trath. Certainly, if the accumulated knowledge of the ages is ever 
to be uprooted by some empirical system of philosophy, it will not be by so 
discursive and pointiess a sketch as the one which we so willingly lay 
down. 


New ENGLAND HARDWARE DriREcTORY, containing a Com- 
plete and Correct List of Importers, Dealers, and Manu- 
facturers of Metals in the New England States. Boston, 
Mass.: Edward H. Adems, 82 Washington street. 

The information promised in the title of this book is fully given in its 
pages 
THE 

by Charles A. Peverelly. $4 per annum. 
August Brentano, 33 Union Square, 

This magazine maintains tne excelient reputation it has in a short time 
acquired, and its pages will be read with interest by all lovers of the manly 
sports of yachting and rowing, the season for which is now fairly on 
its way. 


" Aquatic MONTHLY AND NavTIcAL Review. Edited 
New York: 








Inventions Patented im England by Americans, 
[Compiled from the Commissioners of Patents’ Journal.) 
From April 21 to April 28, 1874, inclusive. 
BorLER axp Furwace.—W. H. Richardson, Cincinnati, Ohio. 
BorLer axp Grate Ban.—A. O. Denis et al., Wilmington, Del. 
Frae Piacez, eto.—M. A. Cushing, Aurora, Il). 
Fusnirvre SPaine.—W. T. Doremus, New York city. 
KuiTrine Macurxe.—D. Bickford, New York city. 
Luprrcator.—E. 8. Fassett ef ai., Ann Arbor, Mich. 
Natt Macurnery.—W. Haddock, Pittsburgh, Pa. 
ReevLaTine SPzep or Exorxe.—K. H. Loomis, New York city. 
Srxxp [xpr1caToR.—E. Brown, Philadelphia, Pa. 





TaxaTuent oF Diszasz.—W. D. Ludlow. New York city. 
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Dutchess Rotary Eva 
Sugar, Glue, Dye, Salt, and 


Hyde Park, N. Y. 


Hydrostatic Presses—Best in use. 
Rodgers’ Sons, Machinists, Engineers, and [ron Foun- 
da ers, Albany, +. Y. 


Lamp and Lantern M’f’rs and Dealers—send 
3 ddress, for circular of new patents, to R. Nutting. 


Wheaton, Di. 


For first class—economical—Vertical Steam 


Engines, go to the Haskins Machine Co., 46 Cortlandt 
r eet, New York. 
An 80 horse power engine and four boilers 
sale very low. Hassey & Suydam, 47 Exchange Place 

To Inventors—A manufacturing company, 

h the best facilities for introducing, will take the 
clusive control of some small article (either in wood 
iror) to wanufacture and sell on Royalty. None but 

rst class inventions will be considered. Address Lock 

Box 18, Providence, R. I. 

Stencil Dies & Stencil Stamps, all sizes. Cata- 

ogue and samples free. E. M. Douglas, Brattleboro’, Vt 

For Sale—Six-inch Equatorial Telescope. 

Price $475. Address Ursa Mejor, 674 Madison Ave., N. Y. 

Taft’s Portable Baths. Address Portable 
Bath Co., 156 South Street, New York city. 

To Patertees and Merchants—The manu- 
facture of any Specialty in quantities would be under- 
taken by Ramsay & Carter, Vulcan Steam Engine 
Works, Baltimore, Ma. 

Rollins’ Hoisting Engines, Portable and 
Semt-Portable, D. P. Davis, 46 Cortlandt St., New York. 

A Mechanical Draughtsman, who is also a 
practical machinist, dest:es a situation. Address Eugene 
Walther, Lansing, Michigan. 

For Sale—State Rights for a Patent Scrub 
Brush, for $300 and upward. Large profits. I guarantee 
N.Y. State will bring $209a day. Address Carl Herold, 
144 East Broadway, New York. 

Iron Planers, Lathes, Drills, and other Tools, 
new and second hand. Tally & Wilde, 20 Platt St., N.Y. 

The finest Machinery Oils, combined from 
Sperm. Tallow and Lard, suitable for all machinery, are 
now being furnished to consumers at from 40 to %5 cents 
per gallon, by Wm. F. Nye, New Bedford, Mass. Ais 
famous Sperm Sewing Machine Ot! received the highest 
award at tne Vienna Exposition 

Amateur Astronomers can be furnished with 
good instruments at reasovable prices. Address L. W. 
Sutton, Box 218, Jersey City, N. J. 

Microscopes, Spy Glasses, Lenses. Price 
List Free. McAllister, Optician, 49 Nassau 8t., N. Y. 

F or Sale—Several Screw Machines of dif- 
ercat Sizes, cheap; also, a second band Press. Write, 
for particulars, to A. Davis, Lowell, Mass. 

Removal—L. & J. W. Feuchtwanger, of 55 
Cedar St., have removed to 180 Fulton 8t.,two doors 
above Church St., New York. 

Chemicals, , and Minerals imported 
by L. & J. W. Feachtwanger, No.180 Fulton St. removed 
from 55 Cedar St., New York. 

Steam Whistles, Valves, and Cocks. Send 
to Batley, Farrell & Co., Pittsburgh, Pa., for Catalogue. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Maas. 

The “Scientific American” Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons in the various departmente 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price #5. F.C. Beach & Co., 43 Broadway, New York, 
Makers, Send for free illustrated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y. 

All Fruit-can Tools,} erracute,Bridgeton,N.J. 

Brown’s Coalyard Quarry & Contractor’s Ap- 
peratus for hoisting and conveying materials by iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 


Lathes, Planers, Drills, ing and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn, 

For Solid Wrought-izos Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Temples & Oilcans. Draper, Hopedale, Mass. 

Hydraulic Presses and Jacks, new and sec- 
ondhand. E. Lyon, #70 Grand Street, New York. 

Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn. 


Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,23 Cornnil), Boston,Ms. 


The French Files of Limet & Co. are pro- 
nounced superior tc all other brands by all who use 
them. Decided Ik and moderate cost have made 
these goods populer. Homer Foot & Co., Sole Agents 
for Americs, 20 Platt Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating omg | sale papon See advertise- 
ment. Andrew's Patent, inside page. 

Lovell’s Family Washing Machine, Price 
$5. A perfect success. Warranted for five years. Agents 
wanted. Address M. N. Lovell, Erie, Pa. 

Buy Boult’s Paneling, Moulding, and Dove- 
ailing Machine. Send for ular and sample of work. 
B.C. Mach’y Co., Battle Creek, Mich.. Box 227, 


Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the worid on receipt of price. F. C. Beach & Co. , 268 
Broadway,New York. 

es, Boilers, Pumps, Portable nes 
mm. Tools... Shearmen, eee 


Automatic Wire R. R. conveys Coal 
Ore, &c., without Trestle Work. No. 61 Broadway, N.Y 


A. ¥. Havens Lighte Towns, Factories, Ho- 
tele, and Dwellings Gas. 61 Broadway, New York. 
Bert Philadelphia Oak Belting and Monitor 
Btitehed. C. W. Arny, Manufacturer, 201 & 903 Cherry 

St., Philsdelphia, Ps. Send for circular. 
Cheapest 


Rue’s “ Little Giant” Injectors 
snd Best Botler Feeder in the market. W.L. Chase & 





rator—Adapted to 
fluids requiring concen- 


tration. Address A, Rogers, Engineer, P. O. Box li, 


John 


Street. New York. 


lic Works, Philadelphia, Pa. 


and Cast Metal Small Wares. 
and Saw Swage. See occasional advertisement on out- 


Emerson, Ford & Co., Beaver Falls, Pa. 


hold its load; simple, cheap, durable, effective. Two 
hundred of these Engines now in use, from the little 
* Ash Holster,” on steamships, raising 300 Ibs., up to the 
Quarry and Mine Hoister, raising from 6,000 to 60,000 Ibs. 
Send, for references and circular, to the Lidgerwood 
Man’t’g Company, Office 165 Pearl 8t., New York city. 
Dickinson’s Patent Sha Diamond Carbon 
Points and adjustable holder for working Stone, dress- 
ng Emery Wheels, Grindstones, &c., €4 Nassau st.,.N.Y. 
Engines 2 to8 H.P. N.Twiss,New Haven,Ct. 
Iron Roofing—Scott & Co., Cincinnati, Ohio. 
Waterproof enameled papers—all colors— 
for packing Lard and other oily substances, Chloride of 
Lime and similar chemicals, Cartridges, Shoe Linings, 
mailing Plants, wrapping Soaps, Smoked or Dried 
Meats and Desiccated Vegetables, Wall Papers, Shelf 
Papers, and all applications where absorption is to be 
resisted. Also, waterproof Tin Substitute for out- 
door Show Cards, Samples on application. Crump’s 
Label Press, 75 Fulton Street, New \ ork. 
Keuffel & Esser, largest Importers of Draw- 
ing Materials, have removed to 111 Fulton 8t., N. Y. 
Rights for Sale—Of the most Simple, Du- 
rable, and Cheap Tbil! Coupling. Large ts. Also, 
Patent for valuable Irou Bender for Sale, or on Royalty. 
Address Sam’! Pennock, Kennett Square, Pa. 
Portable Engines 2d hand, thoroughly over- 
hauled,at 3 Cost. 1.H.Shearman, 45 Cortlandt St.,N.Y. 
Vertical Tubular Boilers, all sizes. Send 
for redaced price list to Lovegrove & Co., Phila., Pa. 
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PONDENTS 2 


Tn our answer to H.S. H., p. 15, current 
volume: “If no heatis lost during compression” should 
be substituted for “if the temperature is constant dur- 
ing compression. 


A. L. M. asks: What is the cost of a ma- 
chine for making ice? Isa steam engine necessary, and 
what amount of power does it require? How many 
pounds will it produce perbour? How much would it 
eost per hundred pounds, exclusive of first cost? A. 
Your questions are rather indefinite. A small ice ma- 
chine,to make from one to two tuns a day, will cost 
about three thousand dollars. The running expenses 
would be from five to six dollars a day. 


W. F. W. asks: Which gives. the most 
power, a two horse engine or a two horse power of the 
mos‘ approved style? The horses weigh 2,(00 Ibs. each. 
Row match woald one horse raise at the rate of one foot 
a minute by a good power of the endless floor form? A. 
Ordinarily,an engine of one horse power will do more 
work in the same time than a horse, and the engine can 
be kept at work much longer than the horse. 


J.D. R. asks: Would it be practicable to 
build a wooden railroad (using no iron on rails) on which 
to run a locomotive of say 7 to 74 tuns, hauling from 8 
to 4 cars at a load, each car and load weighing not over 
5 tuns, and to ascend grades of 100 feet to the mile ? The 
rails are to have a bearing surface of 4 inches. What kind 
of timber would be best for such ratls, white oak, rock 
oak,or maple? A. It would be better tohave the rails 
nearly twice as broad, and to fit the wheels of the Joco- 
motive with rubber tires. We would recommend white 
oak, of the three varieties of timber mentioned. 


R. M. R. says: 1. I am building an engine 
of 2inches bore aad 4 inches stroke, an ve finshed 
the cylinder and bed plate. How large ought the bal- 
ance wheel be, and what should be its weight? It is to 
takea belt. A. About 10 inches diameter and 2 inches 
face. 2. How can I make the governor regulate the 
slide valve? A. There are quite a number of devices in 
use for regulating the point of cut-off by means of the 
governor. It would be difficult, however, to make such 
attachments toso smal! an engine to any advantage. 5. 
Would a botler 4 feet long by 10inches in diameter with 
12 flues & inch in internal diameter, arranged as a return 
tubular, be large enough to run the engine at 200 revolu- 
tions under 60 Ibs. of steam? According to my calcula- 
tion, the engine would be about & horse power if the 
pressure were 60 lbs. on the piston during full stroke- 
A. It will be large enough, if properly set. 


J. T. 8. asks: 1. What is the best cement 
for filling millstones? If plaster of Paris and alum will 
do, how should it be prepared? A. Take baked plaster 
of Paris, steep ina saturated solution of alum, recal- 
cine,and reduce to powder. Mix with water for use. 
2. I have a throttle valve which has a small piece of the 
edge of the seat broken off; it lets through so much 
steam that [cannot stop the engine without taking off 
thecam rod. Is there any way of remedying this, other 
than getting a new valve? A. Possibly the seat can be 
repaired, or a new seat can be fitted in. 


8. A. T. asks: 1. Whatis the modus an- 
di of plating by the galvanic battery? What causes the 
metal to adhere? Is the metal visible in the solution? 
A. The metal is not visible inthe solution. The attrac- 
tion of the fine particles of the deposited metal for the 
properly prepared conducting surface of the negative 
plate causes its adherence. 2, What is the action of 
the hydraulic ram? A. The wateg with a certain 
head raises 4 valve and flows into a chamber ; but in ma- 
king ite escape the passage of the water Is relieved and 
allows another weighted valve which was closed before 
to open. This permits the water to flow again, when its 
pressure once more closes one valve and opens another. 
Again a portion of water escapes, again the pressure is 
relieved, and so on intermittingly. %. What is chloride 
of calcium used for? A. It isemployedin many chemt- 
cal processes. Iteavidity for moisture is remarkable. 
Coptes of any of the patents issued can be obtained from 
this office. 


B. B. asks; What isthe most accurate rule 
for finding the friction on the slide valve? A, It is 
about one quarter of the unbalanced on the 


ad , 
as Neuen 
| IRS) PESSWERS: \ 





Co,, @, %, 9 Liberty Street, New York. 


Dean’s Steam Pumps, for all purposes; En- 
gines, Bollers, Iron and Wood Working Machinery of 
all descriptions, W. L. Chase & Co., 98, 95,97 Liberty 


Steam Fire Engines—Philadelphia Hydrau- 
Bone Mills and Portable Grist Mills.—Send 


for Catalogue to Tully & Wilde, 20 Platt St., New York. 


For descriptive circulars, ‘and terms to 
Agents of new and saleable mechanical novelties, address 
James H. White, Newark, N.J., Manufacturer of Sheet 


Emerson’s Patent Inserted Toothed Saws, 
side page. Send Posta) Card for Circular and Price List. 


Hoisting Engines, without brakes or clutch- 


es: one lever operates the engine, to hoist, lower, or 
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with lead, it would save an amount of steam. 


can use whichever is most convenient. 


polardiameter? A. It is supposed to be due to the ac’ 


State. 


J. H. asks: 1. How are black lead crucibles 
made? Is the lead mixed with any other substance ? 
A. It is mixed with from one third to half its weight of 
clay. 2. Could I use plaster of Paris molds for casting 
small brass boxes? A. Yes. 8. What proportion of 
coppershould [ use to make a good box? A. You do 
not give sufficient particulars. You will find composi- 
tions for journal bearings in back numbers. 


W.E P. asks: 1, What would be the ca 
pacity in gallons per minute of a force pump 5 inches 
diameter by 10 inches stroke, running at 60 revolutions 
per minute, with 4inchessuction? Will you give us the 
formula forthe same? A. Multiply area of piston, in 
inches, by length of stroke and by number of strokes 
per minute, and divide the prodact by 231. 2. For clean- 
ing 1001lbs. of cotton waste, how much bisulphide of 
carbon should be used? A. Seep. 44, vol. 29. As to the 
blower, address the manufacturers. 


A. P. B. says: We run our machinery by 
water, and have a large surplus of power. Is there any 
practicable and not expensive method of converting the 
surplus power into heat for warming the shops? What 
would be the effect of using, say 10 horse, power in con- 
densing the atmosphere into strong radiators, to 100 
Ibs..to the inch? A. Some modification of your plan 
would probably answer very well. So faras we know, 
this is a novel idea, and it impresses us very favorably. 


A. A. W. says: An engineer tells us that 
our gage glasses kept breaking, and he could not get 
any to stand; upon enquiry we found that he often took 
his glasses out andcleaned them witha piece of waste 
tied on toa plece of stout wire. Upon our trying the 
experiment with a piece of telegraph wire, by thrusting 
itin and out several times through the bore, the glass 
broke into fragments in a fewminutes. Can you explain 
it? If the discovery may be of service tc engineers 
and others, in the way of caution,I hope that you will 
give them the benefit of it. A. Most housekeepers know 
the fact that it will not do to use iron rods incleaning 
lampchimneys. The trouble is probably caused by the 
unequal heating or cooling of the glass by contact with 
the fron, throwing strains upon some portions of the 
giass. 


F. W.R. asks: Does the lateral pressure 
against the sides of a reservoir of water increase with 
the enlargement of the reservoir? A. In some cases, 
yes,andin othere,no. Thue,if the depth remains con- 
stant, an increase of size does not affect the pressure 


C. E. T. says: The common rale among 
mechanics for finding the speed of a driven shaft, when 
the diameter of pulley on the shaft and the diameter 
and speed of the pulley on the driving shaft is given, is 
to multiply the diameter of driving pu'ley by the num- 
ber of its- revolutions per minute, and divide by the di- 
ameter of driven pulley. Seme of those who should 
kpow say that unless one thickness of the belt is added 
to the diameter of each pulley, the answer will not be 
the true one. By the latter rule, in driving from « large 
toa smaller pulley, the result of the calculation is a 
less number of revolutions than by the first rule, and 
vice veraa from @ small to a larger pulley. A. The cor- 
rect methodis to add the thickness of the belt. This 
may be explained as follows: The belt leaves the driving 
pulley in the direction of at t; and neglecting the 
slipping, the ratio between the velocities of the driving 
and driven pulleys is the same as would take place with 
a pair of gear wheels having the same pitch. The part 
of the beltin contact with the pulley,neglecting the 
slip, acts as if it were rigidly connected to the pulley, 
so that the line of connection between the driving and 
driven pulleys must be in the axis of the wrapping con- 
nector, or at the middle of its crosssection. 


A.R, asks: 1. Are Britannia and white met 
al the same? A. Yes. 2. What kind of wood is best 
to use forchucks for spinning? A. A close grained, 
hard wood. 


C. H. C. asks: 1, What can I put on paper 
to make it impervious to moisture? A Dissolve8 ozs. 
of alum and 8X ozs. of white soap in 4 pints of water; 
inanother vessel dissolve 2 ozs. of gum arabic and 4 
pints of glue in 4 pints of water. Mix the two solutions 
and make the mixture hot. Immerse the paper in the 
mixture and then hang it up to dry or pass it between 
cylinders. 2. What do 8vo., 16mo., 18mo., and 4to. 
mean? A. 4to. means quarto (4 to a sheet), 8yo. means 
octavo (8 toasheet), 12mo. means duodecimo (12 to a 
sheet) andsoon, 3. Will the moon eclipse any stars or 
planets next month? If so, which one? A. Consult the 
Nautical Almanac, 


H. 8. asks: What ready method is there of 
precipitating antimony from solutions with ott er met- 
als? A. There is no general method of separating anti, 
mony from all the metals, when they are present in the 
same solution. If arsenic and tin are absent. the easiest 
way is to precipitate with hydrosulphuric acid as sul- 
phide of antimony. In answer to your other questions, 
see our advertising columns for booksellers’ addresses. 


@.N. M.asks: What is“ red acaroid of re- 
sin,” mentioned in a late number of your journal, as 
partof a recipe for imitating mahogany? A, It is the 
resin of xanthorrhea hastilis, @ \iliaceous tree growing 
in New Holland; also called resin of Botany Bay. It has 
a yellow color, an agreeable odor, and is soluble in aico- 
hol, ether, and caustic potash. Its potash solution, 
treated with hydrochloric acid, deposits benzoic and 
cinnamicacids. Nitric acid converte it into picric acid, 
and 60 readily that this resin appears to be the best raw 
matertal for obtaining picric acid. By distillation, the 
resin yields a light neutral oil, which appeara to bea 
mixture of benzo] and cinnamol, and @ heavy acid oil, 
consisting of hydrate of phenyl, mixed with small quan- 
tities of benzoic and cinnamic acids. 


W. F, asks; 1. Willa single cell of § sul. 
phate of copper battery do to work a private telegrap 
about 900 feet long? A. Not satistactorily. 2. How 








pressure 
yalve,increased by one quartor of the weight of the 
valve. 


many cells of the above kind would it take to run it? 


M. F. J. asks: 1. In your last issue of the 
SCIENTIFIC AMERIOAN, the engineer stated that if a 
piston rod and cylinder head of an engine were lined 
What 
can I put on the tin so that hot lead when poured on 
will run evenly overthesurface? A. Build a rim around 
the head. 2. Would copper be better than tin? A. You 


M. H. H. says: 1. I and a few friends have 
badan argument as to which was horizontal motion. 
Some of us contended that a mill burr revolved horizon- 
tally, and others that the cylinder of a threshing machine 
was anexample of horizontal motion. We concluded 
to get your views. A. It is usual to speak of a vertical 
wheel as one in which the shaft is vertical, and to call it 
8 horizontal wheel when the shaft is horizontal. 2. Why 
is the equatorial diameter of the earth greater than the 


tien of central forces,when the earth was in a fluid 
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of zinc and lead,as described in the Science Record ot 
1874, would it take to make it work? A. About three 

4. Would copper wire, No. 28, do for the wire to connect 
the houres? If not, what size copper wire would it 
take? A. Use No. 12 galvanized iron wire. 5 In ma- 
king & horseshoe electromagnet, is coarse or fine wire 
the best? “A. Use 22, silk covered. 6. How should it be 
wound on, thesame way on both poles or in opposite 
directions? A. Wind in the same direction. Connect 
both inside and both outside wires. 7. In making an 
induction coll, is it necessary to have the wire insula. 
ted? A. Yes. 8. How would it do to have one coi] of 
the primary ineide, and then have 4 or 5 coils of the sec. 
ondary wire, then another coil of the primary wire 

then 4 or5 of the secondary, and so on through the in. 
duction coil? A. There would be nothing gained by 80 
doing. 9. In the ScreNTIFIC AMERICAN for April 4, you 
describe s magneto-electrical machine. About how 

many feet, and what size of wire does it take to make 
such a machine, to give shocks? A. Four or five hun. 

dred. From No. 82 to 40 will answer. 


D. M. T. says: On p. 1883 of Science Record 
for 1874, experiments with todate of calcium are related. 
Can you inform me how to make this substance? a. 
Iodide of calcium is prepared by mixing a solution of 
the iodate of potassium with a solution of chloride of 
calcium. A large amount of the fodate of calcium thus 
formed remains dissolved in the water ; the remainder 
crystal'zes out slowly. The iodate of calcium is formed 
by melting iodide of potassium in a crucible, leaving it 
tocool till it becomes semifiuid, and then gradually add. 
ing 14 parts chlorate of potassium the mass becom s 
fluid, swells up, and solidifies to a spongy mass of fodate 
and chloride of potassium. It is dissolved in hot water, 
the lodate left to crystalize, the crys‘als redissolved in 
hot water, and the fodate precipitated by alcohol. 


J.N. J. and J. B.ask: Is there a solder that 
willsolderaluminum? A. The largest dealers in and 
manufacturers of aluminum say that there is no solder 
that willanswer. Try the pure metal. 


J. F. A. says: In a factory there is a large 
belt running over two pulleys. A person standing under 
the belt with his hat off will bave his hair lifted on end; 
if he raises his hand above his head,a light of a violet 
bluecolor will escape from the end of bis fingers. What 
causes the electricity? Can it be collected? If so, how? 
A. The phenomena are those produced by frictional 
electricity and are due to ths friction of the belts. The 
electricity could be collected by a series of brass needles 
placed at suitable points, and directed towards the belts 
and put into metallic connection with a metallic body 
presenting the required amount of surface. 


H. 8. B. asks: 1. How can I purify solu- 
tiens of sulphate of alumina fromiron? They have an 
acid reaction, and give biue and green precipitates with 
the prussiates of potash. A. To the dilute solution add 
aslight excess of solution of ferrocyanide ot potassi- 
um. Allow the precipitate tosettle and separate by de- 
cantation and filtration. 2. How can I separate naptha- 
line from paraffin? I have a crude heavy coal oil which 
contains both. A. We find no process for this opera- 
tion. 


B. W. R. asks: 1. Has there been any sub- 
stance discovered lighter than hydrogen? A. No. 2. 
Please give me the specific gravity of the following: 
Oxygen, hydrogen, nitrogen, chlorine, fluorine, and car- 
bonicacid. A. The specific gravity of hydrogen being 
taken as unity, that of oxygen is 16, nitrogen is 14, chlo- 
rine is 35 5, carbonic acid is 44. Air being taken as unity, 
oxygen is 1 10563, hydrogen is 006926, nitrogen 0 97137, 
chlorine 247, carbonic acid 1°524. 8. Please give me di- 
rections for making a waterproof glue. A. Add % lb. 
of common glue or isinglass glue to 2 quarts of skimmed 
milk; and then evaporate to the thicknessof glue. See 
our advertising columns for booksellers’ addresses. 


H. K, M. asks: 1. Which is the most suc- 
cessful form of magnetic motor? How are the magnets 
arranged to give the motion? A. Itis said that the best 
form is that in which electromagnets are arranged in the 
periphery of a large double wheel, while the armatures 
are fixed and arranged in such a manner that the accu- 
mulative force is obtained. 2. What amount of force 
does it possess? A. One constructed on a large scale 
has driven a car, on an ordinary rail track, at the rate of 
10 to 15 miles per hour. 


J. M. asks: 1. How can I make a solution 
of gold that can be used to plate small articies with by 
a Daniell’s battery? A. Dissolve one ounce of cyanide 
ot potassium in one quart of nearly boiling distilled wa- 
ter. About half fill a porous cell with the solution, and 
stand it in the vessel containing the bulk of the solu- 
tion. Attach a piece of sheet copper to the wire issuing 
from the zinc of the battery and place it in the porous 
cell. Puta piece of sheet gold, attached to the copper 
of the battery by a wire, in the outer solution, and allow 
the whole to remain in action until the solution has ac- 
quired about one pennyweight and a half of gold, which 
may be ascertained by weighing the gold before and af- 
terimmersion. The porous cell may now be removed 
and its contents thrown away. The solution is now 
ready for use, and should be worked at a temperature 
of about 180° Fah. 2. Howis a composition made, of 
sawdust, used for making small busts with? A. We do 
not know the composition you mention. Try plaster of 
Paris for the purpose. 


W. F. G. says: 1. I have a battery and all 
the appliances for silver plating, and e in getting 
@ good thick coating of silver on various articles, but I 
am not able to polish the articles so as to obtain a nice 
smooth brilliant surface. What tools are used to bur- 
nish silver? A. Burnishing tools, which are made for 
the purpose and are of difterent patterns, are used. 
They are rubbed smooth on s damp cloth, and the pol- 
ish imparted by rubbing to and fro on the silver plated 
surface with pressure. 2. Can you tell me what kind 
of chalk is used to mark on glass, and how it is made ? 
A. By mixing powdered chalk and soap and drying the 
mixture. 


H. L. C. asks: 1. In making an electric en- 
gine, is it best touse a U shaped piece of iron or two 
separate pieces? Which is best, wire 1-82 of an inch in 
diameter, or a fine thread-like wire, both being proper: 
ly ineulated ? A. Ic is customary now to make the mag- 
net in three pieces, the sides being made of bar magnets 
screwed into a crosspiece, the whole being nearly in the 
form of asquare. Use No. 22 wire. 2. Does the power 
of the magnet increase in proportion to the number of 
layers of wire with which itis wound? A. Toacertain 
point, but the size of the coil snould not exceed an inch 
and a half in diameter. 


A. B. asks: 1. What is the cause of musti- 
ness in flour? A. A chemical change which takes 
place in moist flour. 2. What are the chemical proper: 
ties of musty flour? A. The gluten of the flour under- 
goes a change of properties, in consequence of which 
it slowly loses itg soft, elastic, insolyble copdition, and 
becomes converted into a substance closely resembling 





A. If copper wire fs used, three cells. 8. How many cells 
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J.K. says: I have been running circular 

<j for sawing logs for over 12 years, and have not had 
~ two saws with teeth at a untform distance apart. 
pp that it hasbeen demonstrated that a circul 


Scientific 


H. J. H. asks: 1. What is the exact differ- 
ence between a high and a low pressure engine? A. As 
the terms are ordinarily used, a low pressure engine has 





saw ought to run 9,000 feet of cutting edge per minute ; 
ow if that be 80, I think there ought to be some estab- 
rule for the distance of the points of the teeth 
_ Please inform me if there is any such rule, and 
state whether there are movable tooth saws thatcan be 
asd with side set. We never have used that kind, but 
uid if we canuse side tet. We think the swage set 
pee objectionable. A. The variationsin the diameter 
ant. the numerous varieties of timber to be sawn, 
together with various capacities of mills (sawing, as 
they usually do, from 800 to 5,000 feet per hour), and the 
tact that solid toothed saws with side set require even 
pumbers of teeth, preclude the possibility of establish- 
ing SRY definite rule. There is no maoufacturer of in- 
serted toothed saws who recommendsa side set for 
them; and the fact that inserted toothed saws are fast 
superseding the old style of solid saws,and are approved 
pymany of our best and most experienced sawyers and 
jambermen, who spread the teeth exclusively for the 
get, seems tO coaflict with your idea of objectability.— 
J.B. E.,0f Pa. 

J. W. C, asks: What are the following ar- 
ycies: Paly. Frondesw Chizeta, Puly. Milvani Rad., 
pulv. Perino Alnifolia, Ext. Bertula Natura? A. Acom.- 
petent authority says that these names have been writ- 
ten by one not unacquainted with pharmaceutical and 
chemical preparations,but that they are all bogus,names 
of things which do not actually exist. 


s, A. G.asks: 1. How long does it take to 
send & signal through the Atlantic cable? A. About 
four seconds. 2. What is the average number of words 
gent through per minute? A. Three. 4. What is the 
speed of electricity through copper wire? A. 288,000 
piles per second. 


J.T. B. 8. asks: How canI make a simple 
muffie furnace for the purpose of enameling photo- 
graphs? A. Nothing could be simpler than certain 
forms of muffies, which are already manufactured and 
sold at low prices. 


W. H. 8. asks: 1. If a wheel were placed 
{na perfect vacuum, 80 arranged that there would be 
no friction, and set in motion, would it continue to re- 
yolveforever? A. Yes. 2. How is the glycerin com- 
monly sold by druggists manufactured? A. The mother 
liquor of the soap boiler is first concentrated by evapo- 
ration, the saline matter which is thereby gradually 
separated being removed fromtime to time. When the 
fuld is sufficiently concentrated, ascertained by the 
potling point having risen to 200° Fah , it is transferred 
toa still, and the glycerin distilled off by means of su- 
perheated steam carried into the still. The distillate 
isnext concentrated and brought to the consistence of 
sirup ina vacuum pan. | 

§, P. says, in answer to V. V. V., who asks 
fora formula for mixing show card paints: The follow- 
ing will answer the purpose : For black, asphaltum var- 
nish $ parts, dammar varnish 1 part, tube black to sutt; 
temper with spirits of turpentine. For fancy eolore 
with gloss, use any desired shade (tube colors) mixed in 
dammar varnish ; temper as above. These colors should 
be used freely and as rapidly as possible. 


0. K.asks: How can I mend a broken band 
aw? A. By brazing the ends togetner. 2.How can I best 
meada broken tooth in acircular saw? The saw is 1-12 
of an inch thick and of i#inches diameter. A.File down 
the rest of the teeth to the same circle. 3.With two horses 
ona lever power, I run circular saws from 10 to 16 inches 
diameter, making 900 revolations per minute. CanI do 
more work with the same power if I double the speed 
with countershafting? A. That could only be decided 
by experiment. There is doubtless a speed at which yeu 
vill get the best results with a given power; but every 
piece of gearing you put in consumes some of the 
power. 

J. A, P. asks: Is there any comparatively 
cheap process by which I can force up a continual 
stream of water froma well which is 25 feet deep? A. 
Youcan possibiy employ a windmill. 


A. P. R.asks: Has a man, to get steam boat 
engineer’s papers, to be a practical machinist? If not. 
where would be the best place for a beginner to go to 
geton? A. It is desirable that he should be, but we be- 
lieve it is not absolutely essential, provided he can 
show that he has sufficient practical knowledge to make 
ordinary repairs to engines and boilers. It might be 
vell for you to try and get a position as fireman or oiler 
on some steamship line. 


L. F, L. asks: Are the hard spots in steel. 
rendering the same difficult to work, properly called 
mots? A. This term is not sanctioned by general 
Wage. 

T. G. Jr. asks: 1. For a 30 inch diameter 
team boiler, about how much shoulda cast iron head 
thicker than a wrought one \ inch thick? A. It 
could not be made as safe. 2. Can small flues be put into 
‘castiron headinthe usual manner and makea good 
job? A. Notas wellasin the case of a wrought iron 
plate. 8. How thick should a cast iron head 30 inches 
dameter, without flues or stay bolts, be to stand 100 Ibs. 
beréquareinch? A. The arrangement would not be 
advisable, 


B 
lished 


C. B. K. asks: 1. Are the civil engineerin 
schools of Europe better than those of America? 
Theyare generally more thorough. 2. Which are the 
best in the United States? A. We do not feel able to 
uake a strict comparison between the different engi- 
leering schools in the country. 


8. 8. asks: Can you direct me to an analysis 
*{ the botler scale from sea-going vessels that have no 
condensers? A. An analysis of the scale found in 
Freneh sea-going steamers gives the following results: 
Sulphate of lime 85 2 per cent, carbonate of magnesia 
= cent, free magnesia 5 95 per cent, water 6°5 per 


hs Cw. B.says : I have always been instructed 
. place my valve with the pressure on top of the seat. 

ow an engineer of 45 years experience tells me this is 
‘rong ; the bciler pressure ought to be underneath the 
‘lve seat. Iwant to know which is right? A. Your 
Method is most generally adopted. Still, there are ad 
Yocates of the ouher system, claiming as an advantage 


wi Poselbtlity of packing the stem with pressure in the 
e. 


wr? B. asks: 1. What causes the lumpy 
bal formations in marshes and wet places? A. it 
enn by the accumulation of dirt and vegetable 
panes st certain points, which are determined by local 
moved : 2. What colors shall I mtx to make brown 
meebo ¢ A. It is best to make an extract of the burnt 
toc” medder plant. 8. Can you tell me of a book 

osstls, and one on the preservation of birds or other 


nena? A. Consult Dana’s “ Geology,” and Coue’s 
‘tld Ornate ology.” 


a d and air pump, and a high pressure engine 
hasnot. 2. In your last week's paper you say thé horse 
power equals pressure on the piston in Ibs. multiplied 
by the velocity of the piston in feet per minute divided 
by 33,000. If a cylinder is 4s; inches diameter x6 inch- 
es stroke, making 250 revolutions per minute, with 
steam at 60 Ibs. pressure, I make: 4} x4}=214x0-7854= 
139043} ; 15-9043} x 60 =954-261 ; 954-261 x 250 = 288565°25 
-+83,000=7 horse power. If the engine only made 80 rev- 
olutions per minute, what would be the correct result ? 
A. The first example is right as far as you have carried 


it; for the second, we shall have att horse 


power. 3. What is meant by injection? Iam told that 
24 times as much water is necessary for Injection in a lo- 
comotive boiler as is required for steam. A. Injection 
water is that used in a condensing engine, to condense 
thesteam. A locomotive does not have a d 


Aerican, 


J. B. H. asks: 1. Which t'me of the year is 
the best for cutting and transplanting large forest trees, 
and what shall I do to make them grow again? A. See 
Pp. 180, vol. 28. 2. How can [ make putty of a bright yel- 
low that will stand when laid in wood? A. Mix the 
putty with chreme yellow. 


W. F. A. asks: Will an electromagnet, 
wound with one insulated copper wire 100 feet long, 
prodace as much magnetism as two wires 50 feet long? 
A. lt is better to have two spools, 530 feetineach. 2. 
How many feet of wire are there in a Tom Thumb elec- 
tromagnet? A. Forty. 


B. A. R. says: 1. Is it injurious to inhale 
the dust of common school crayons? A. It is not inja 
rious in small quantities. 2. What causes whirlwinds? 
A. It is caused by the inrush from various quarters of 
the surrounding air into a rarefied atmosphere, pro- 
duced by the rising of vast bodies of air, over a heated 
ares. 3, [have noticed several times this spring the 
smoke from a dwelling gathering around a new barn 





T. H. D. 8. asks: 1. Has table rapping ever 
been scientifically explained? A. Frequently. 4 What 
was the conclusion arrived at? A. That the experi- 
menters were se]f-deceived as to the supernatural char- 
acter of the phenomena. 8. Did not Professor Faraday 
lecture upon the subject ? A. Consult his “* Experimen- 
tal Researches.” 


A. D. asks: What articles are used with 
lime to make blackboards for school purposes? A. 
Manufacturers of blackboards for school purposes 
inform us thet they do not use sabstances with lime. 
They prepare a surface of hard plaster, and then paint 
it with a thin coating of pumice, some black substance, 
anda varnish which, when dry, will not crack. [What 
difficulties have you found in making gelatin for molds? 
Do you mean in making the gelatin, or in using it for 
this purpose ?—Eps.} 


A. O. says: 1. What cement is best for the 
steam chest and cylinder heads of a small steam engine? 
A. Take white lead 8 parts, and red lead 1 part. 2. Will 
one of Bunsen’s three quart celis do to plate a watch 
case? A. Yes. 8, HowcanI make oxygen gas cheaply ? 
A. By strongly heating black oxide of manganese. 4. 
What is the best packing for the stuffing box of an en- 
gine, also the piston? A. Rubber packing is mostly 
used now. 


H. A. F, asks: 1. What are the ingredients 
of oroide or some other soft meta! that will not tarnish 
and is susceptible of high polish? What kind of mold 
should I use to have the work come out very smooth ? 
A. Pare copper i00 parts by weight, zinc 17, magnesia 
6,8al ammontac 8 6, quicklime 1°80, tartar of commerce 
9. The copper is first melted, then the magnesia, sal 
ammoniac, lime,and tartar in powder, little by little; 
the crucible is briskly stirred for about half an hour, so 
as to mix thoroughly, and then the zinc is added in 
small grains by throwing it on the surface and stirring 
until it is entirely fused: the crucible is then eovered 
andtusion maintained for about 85 minutes ; the cruct- 
ble is then uncovered, skimmed carefully, and the alloy 
cast in a mold of damp sandor metal. The oroide melts 
at a temperature low enough to allow its application to 
all kinds of ornamentation ; it has a fine grain, is mal- 
leable,and capable of taking the most brilliant polish; 
when, after a time, it becomes tarnished from oxida- 
tion, its brilliancy may be restored bya little acidula- 
ted water. If the zinc is replaced by tin, the metal will 
be still more briifiant.. 8. Can I get the Screnriric 
AMERICAN for 1873 from you already bound? A. Vol- 
ume XXVIII is on sale. The numbers of volume XXIX 
are mostly out of print. 


8. F. S.asks: How can I take perspiration 
and grease stains out of Panama hats without injuring 
the straw? A. They can probably removed by benzine 
or French chalk. 


J.A. F. asxs: Is there a liquid preparation 
that willresist nitricacid as well as if not better than 
beeswax? A. Yes; melted paraffin. 


A. H. T. asks: If a small vessel should be 
placed in a larger one, and the air pumped out of the 
large vessel, what would be the effect upon the air in 
the smallerone? Would there be any pressure out. 
wards? A. If the vessels communicated, the air in the 
inner vessel would expand, and diffuse itself until the 
airin both the inner and outer vessel had the same de- 
gree or tension. 


J. G.C, asks: 1. How many cells of the or- 
dinary Smee battery, each cell consisting of 2 zinc and 1 
copper plates, 5}; by 8 inches, will be required to pro- 
duce the phenomenon of the voltaic arc? A. From 20 
to 30 cells, according to the size of the arc required. 2. 
What number andsize of copper wire is best for the in- 
nerand outer coils of the Rhumkurff tnduction coil? 
A. Foracoil giving a 5 inch spark, from No. 82 to 42 
wire for induced current, and No.6 to 8 wire for the pri- 
mary. 

R. A.M. asks: In making a magneto-elec- 
trical machine, capable of producing & power sufficient 
to kill a human being, what must be the power of the 
permanent magnet? In other words, what weight must 
it be capable of lifting? A. The power does not depend 
upon the attractive force of the permanent magnet 
alone, and the question is foun .ed on an erroneous idea 
of the principle and mode of construction of such ma- 
caines. 2. Are the magneto-electrical hines the best 
for medicai purposes, and are they generally driven by 
springs? A. They are going out of use, and electro-mag- 
netic machines are now generally employed for medical 
purposes. They are not generally driven by springs. 


G. F. 8. asks: Why does the point of the 
needle of asurveyor’s compass, at times, rise and ad. 
here to the glass? A. It is due to magnetic disturb- 
ances, and at times to the influence of local attracting 
forces. 

C. C. H. asks: How can I make a glass box 
to hold asolution of nitrate of silver? I think I could 
make one of common window glass, if I knew of some- 
thing with which to fasten It. A. Glass packed with 
rubber will do. 


R. S.asks: What would be the cost of a 
small swift-eailing steam launcb, length of hull 15 or 20 
feet? A. Aboutone thousand dollars. 2. What rate of 
speed per hour would she have? A. Six miles an hour. 
8. What would be the power of the engine ? A. From 
four to five horse power. 4. How heavy « load could 
she carry? A. About 1,0001bs. 

W. E. F. asks: How can I make a cheap 
Leyden jar? A. We believe there is nothing cheaper 
then a thin glass candy jar, lined inside and outside with 
tinfollsuch as is used to wrap chewing tobacco in. 
Stick the foil on with mucilage, varnish, or flour paste. 
A still cheaper plan is simply to fill a glass jar nearly 
full of water, and place it within another vesselof wa- 
ter, so that the water, both outside and inside, ehall be 
on the same level. 








ituated about one hundred yards from the dwelling, 
about 15 feet below the level of the house. What is the 
cause of it? A. It finds about the barn a etratum of 
air of density similar to that in which the smoke itself 
is floating, and the lower level of the barn and tne ob- 
struction which it offers prevent the smoke being car- 
ried away by currents in the atmosphere. 


X. asks: Why is it that the storm glasses 
sold in shops are hermetically sealed? Do they not all 
require to beso constructed as to give access to air? 
A. The storm glasses made by instrument makers are 
sealed so as to prevent access of alrand evaporation of 
the solution. 


T. A.C. says: The ‘lightaia rod on my 
house passes entirely over it inan unbroken line, and 
enters the ground to the depth of 10 feet on each side ; 
branches of the rod are connected and extend several 
feet above the ehimney, thus: 





= ¥ — — 
1,18 tois a good way to arrange a lightning rod ? A.Your 
arrangement of rod is good so far as the building is con- 
cerned ; but the extent of the rods in the ground is in- 
sufficient. 2. Would itadd to the seeurity to connect 
the rod and the water conductors? The latter are tin 
and extend entirely around the house, but do nut reech 
the ground by 8 or 4feet. A. It adds to the safety to 
connect the water conductors and roof with the rod. 
8. What would be the effect of a pile of scrap iron 
around the rod where it enters the earth? A.The < flect 
of scrap fron or iron ore placed around the base of tne 
red would be to increase the security. The best way 
would be to dig « trench three feet deep, leading away 
from the house. Bend the lower endof the rod to run 
in the trench, andlay your scrap tron along the bottom 
of the trench. Let the extremity of the rod communi- 
cate with the iron. The larger the quantity of fron and 
the longer thetrench the better. Lightning rodeare of 
little value unless that portion which enters the ground 
is extensive or is placedin connection with a large mass 
of conducting material, such as iron, iron ore, coke or 
charcoal. 


J. M.says: 1. I have a scroll chuck to a 
foot lathe which will not run true on the spindle. How 
shall [remedy it? A.{t is a good plan to bolt the chuck 
to a plate, which can be turned true whenever required 
2.What wages do machinists get during apprenticeship ? 
A. About fifty cents a day. 8. Cana machinist become 
a mechanical engineer by studying during the time al- 
lowed him out of work hours? A. Itcan be done, but 
few have the y persev 4. On p. 316, vol. 
29, you give an engraving and description of an induc. 
tioncoil. HowcenI make one? A. See'p. 264, vol. 25, 
You should consult some good work on the subject,such 
as Noad'’s “ Text-book of Electricity.” The sketch is 
pot eufficiently complete to enable one to build the col; 
without other information. 5. Is the current of a bat- 
tery changed in quantity orin intensity by making the 
acid solution weaker? A. All the qualities are affected 
relatively. 6. Can I melt brass ina cast iron cracible in 
a charcoal fire, with a hand bellows to supply the air? 
A. Yes. See p. 74, vol. 28. 





S. F. R. asks: 1, How can I braze cast iron 
and wrought iron? A.Tin the surfaces, secure them to- 
gevher, and apply the solder,heating the articles. 2.How 
can I case-harden wrought iron? A. Place the articles 
in an airtight case, together with animal or vegetable 
charcoal, and expose the box to a low red heat for a few 
hourss. 8. HowcanI soften steel? A. Steel plate is 
softened for engraver’s use by putting itina cast iron 
box with a well closed tid, with half an inch depth of 
pure iron filings over every part of It. The sides of the 
bex must be at least three quarters of an inch in thick- 
ness, Expose the box and its contents for 4 hours to a 
white heat. 


T.C. H. asks: 1. Is litmus paper reliable in 
testing for a minute quantity of nitricacidin a solution 
of nitrate of silver in water? A. Litmuspaper, properly 
prepared,is reliable. 2. How are the names of sub_ 
scribers printed on the margins of newspapers? A, 
With stamping machines, made for the purpose. 3. How 
can I coat a plaster cast of type, etc., with black lead, 
for electrotyping? A. By rubbing the black lead upon 
it witha brush. 4. I have attempted to make emall 
stereotype plates by pouring type metal into shallow 
casts of type, but could not get a sharp cast, what is the 
reason? A. You should sink your molds into a deep 
vessel full of molten metal, so as to get a pressure on 
the cast. 5. What is the best treatment of steel instru- 
ments, guns, etc., to prevent rusting? I[ have heard 
that opodeldoc rubbed over them was better than oil. 
Is it better than good oil]? A. Gunsmiths say that it is 
not. A. Did the Pneumatic Transit Rallroad prove a 
success, and how u uch of it is completed ? A. You will 
find full particula rs, dimensions, and engravings of this 
railway in back numbers of the SctenTIFIc American. 
It operates with success, and is to be enlarged. 


A. W. says, in reply to J. A. McC, Jr., who 
asked why the paper ianot blown off the card: The air 
which is compressed by being driven through the tube 
suddenly expands on issuing between the disks, and 
rushing out in all directions carries with it part of the 
air separating the disks. This causes a partial vaeuum, 
and the pressure of the air upon the surface of the up- 
per card is greater than that below it, consequently the 
card is forced toward the tube instead of being blown 
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J. W. C. says that O. W. H. Jr, may fasten 
cloth to fron by soaking it ina dilute solation of galls, 
squeezing out the superfluous moisture, and applying 
the cloth, still damp, to the surface of the fron, which 
has been previously heated and coated with strong glue. 
The cloth should be kept firmly pressed upon the iron 
until the glue has dried. 


H. B. says,in reply to J. A. McC., who in- 
quires for the explanation of the experiment described 
on p. 299: If a vessel or pipe contains a liquid or a gas 
of a certain pressure, in a state of rest, the pressure on 
every equare inch of the walls of the vessel is the 
same. This, however, ts no longer the case when the Ii- 
quid or gas is in a state of motion. Where the stream 
of Nquid or gas has to contract by reason of the dfimt- 
nution of the section of the pipe, and consequently has 
to increase its motion, the pressure increases. In the 
hydraulic ram, the section of the stream its euddenly re- 
duced to zero,and hence the increased pressure. At 
places where the section of the pipe widens and the ve- 
locity of the liquid has to diminish, the actual pressure 
will decrease. In the experiment in question, the air is 
bound to escape from the center in a radial direction 
between the pasteboard and the paper disk ; end as the 
section of this current of air fe rapidly increasing, its 
pressure is diminished toa degree somewhat belew that 
of the atmosphere,and the surplus of the atmospberic 
preseure on the back side of the paper disk balances the 
impact of the current in the center. 


C.G. L, says, in answer to correspondents 
who ask forthe method of photographing from tra- 
cings on vellum: The negative is made on paper, on 
which the lines show white on a brown ground. This 
negative istaken from the tracing without 4 camera, 
the transparency of the tracing allowing it to be used 
as @ negative is used in printing a positive. Tinteshow 
with greater or less intensity according to the colors 
used. 


H. M. says, in answer to P. J. F., who asks: 
What isthe proper charge of powder for a 12 caliber 
shotgun? A. 23 scruples, but you might use double 
that quantity without any hurt. 


M. 8. T. says, in answer to W.H. D., who 
asked whether powder of a coarse grain shoots more 
strongly than one of a fine grain: When powder of a 
fine grain is used, only a part of it, nearest the point of 
ignition, isexploded; the rest is thrown out before it 
has time toexplode. This may be seen by noticing the 
non-exploded powder inside of a gun which has been 
fired with fine grained powder. With a coarser powder 
the explosion is nearly complete,and consequently the 
force is increased. If blasting powder were used in a 
gun, the force would be less, because there would be so 
much space between the grains as to give the gases an 
opportunity to expand easily. Coarse sporting powder 
is the best for shot guns. 


J. W. R. says, in reply to E. C. B., who 
wishes to know what jewellers use to clean diamonds: 
I clean all diamonds and precious stones by washing 
them with soapand water with a soft brush, adding a 
little ammonia in the water, and then dry in fine box- 
wood sawdust. If E. C.B. will put a little pot or pearl- 
ash in the water, it will answer (he same purpose. 


H. M. says, in answer to M., F. B.’s uery 
(1) as to which wil) shoot the greater distance, a breec 
ora muzzle loading gun: A. If the charge is the same 
there will not be the least difference. 2. Is 30 inches 
long enough for a l0gage barrel? A. Yes, for any gun 
barrel; but it would not hurt if it were a little longer. 
8. What ere the different strengths of the materials 
used for gun barrels? A. A batrel of any kind of twist- 
ed orlaminated stee] is stronger than a common iron 
barrel. 


O. P. K. says, in reply to B., who asks what 
is the proper slope in left-handed penmanship: “I have 
written with either handfor ever twenty years; and I 
hold the pen and slopeaccording to the ordinary rules 
of penmanship. Iam naturally left-handed, but at 
school I learned to use both hands in writing, and have 
found it to be of utility. I also use both handsin me- 
chanical work, which is asaving of time.” [Our corres- 
pondent’s letter is written partly with one hand and 
partly with the other, and it is not possiple to see any 
difference in the penmansbip.—Eps.) 


MINERALS, ETCO.—Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

Cc. R. M.—Your specimen appears to be a mass of 


feathers and parts of feathers rolled up into a spherical 
form. 


J. H.8.—It is an old Dutch gold coin, and has no par- 
ticular value asa curiosity. 
J.M. B.—It is a minute fragment of quartz. 


E. P. F.—It isa twenty-four sided crystal of lime al- 
lumipagarnet, of the form known to mineralogiste as 
the tetragonal) trisoctahedron. 


D. 8. F.—The specimen you sent is metallic zinc, and 
the ore is zinc ore, probably calamine or blende. 








COMMUNICATIONS RECEIVED. 

The Editor of the ScrENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 


On Measuring the Width of a Stream. By 
8. N. M. 

On Matter and Intellect. By J. E, E. 

On the Mensuration of the Circle, 
H. E. A. 

On a Dsaft of a New Patent Law. By T. 
C. H. 


Also enquiries and answers from the follow- 
ing : 
P. H. B.—V.—J. M.—8S. V.P.—W. 8. 8. 


Correspondents whose inquiries fail to appear should 
repeat them. If not then publisbed, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writershould always be given. 


Several correspondents request us to publish replies 
to their enquiries about the patentability of their in- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 


Correspondents who write toask the address of certain 
manufacturers, or where specified articles are to be had, 
&lso those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of “ Business and Personal,” which is specially 


By 








away. 


devoted to such enquiries. 
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[OF FICIAL} 


Index of Inventions 


FOR WHICH 
Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 
April 28, 1874, 
AND EACH BEARING THAT DATE. 
(Those marked (r) are reissued patents. ) 








Air compressor, W. H. Fauntleroy.........-s00+00+ 150,312 
Alarm and indicator, B. Howard,........-.+++«+ eve 150,841 
Alarm, carding machine, F. Wagner........ ee cose 150,378 
Alarm, till, M. L. Morgan,......+..sseeccsesevese 0+ 150,179 
Annunclator, self-closing, E. Axthelm............ 150,274 
Ash leach, J. Woolrldge........ccecscssceceseesesers 150,214 
Bale tle, A. B. Hageman. .......-cescceeeceeres ecose 150,238 
Bale tie, cotton, J.H. Lane..........sscceseseeeees 150,246 
Bell, door, J. P. Commell........cccccevscerseceseces 150,139 
Bill file, J. D. Geesaman...........sseee0e sovccencess 150,148 
Billiard table top, W. G. Morse...........+00+» «++ 150,181 
Bleaching, etc., apparatus, D. Asbury,............ 150.218 
Bouts, detaching, W. R. Douglas.............+0+++ . 150,331 
Botler, domestic, E. B. Beaumont..........s0.+0+++ 150,222 
Botler tubes, cleaning, W. H. Waldron... -» 150,205 
Boots, lasting, F. D. Ballow..........+++++ ++ 150,128 
Boot soles, finishing edges of, J. W. Dodge....... 150,305 
Boring tool, metal, A. H. Slegfried.............-.+ 150,197 
Bottle, self-corking, H. & T. Miller.............+++ 150,345 
Bottles. apparatus for filling, J. Matthews........ 150,173 
Bottle, lock extractor for, F. De Gress............ 

Box covers, fastening for, E. E. Page.............. 

Rridge, F. EF. J0Se1........cccccsccccesevcesccceescess 


Bridge, tron truss, Hammond & Abbott 





Bridge, iron truss, Hammond & Abbott 

Bridge, iron truss, Hammond & Abbott... 

Brush, soot, C. Kacserowsky..........+++++ ee 

Buckle, F. Hetles...........ccscccccccsccesescescoses 
Buckle, J. Spruce. .......c.ccecsovccccvcccevecescess 150,368 
Buckle, J. Spruce, ......c..cceccrseccccssccccces .eeee 150,369 
Buekle for driving belts, £. B. Schnabel........... 150,259 
Bung, W. Webster..........--sccccesccercecereecceeees 130,379 
Buoy and safe, life, O. C. Reld....c.-seecceeeeeeeess 150,189 
Canal and railroad combination lock,T.L.Rosser 150,258 
Can for oll. etc., Wilson & Blye......cccsecesesseees 150,212 
Can for paint, etc., C. Meyer......-.+++e000e necocene 
Can for paint, etc... C. MOSEF......000ceceseeeeeeees + 150,347 
Can, milk, J. C. Milligan (r)......cccccccccnseecceees 5,850 
Can, milk, J.C, Milligan (1).......eeseeseree eonnee:. ae 
Can, milk, L. A. Sunderland............-seesessess « 150,204 
Can, Of}, W. Kelley........ccccccccccccceccssescoceres 150,165 
Candie holder, C. N. Cadwaliader.........0.-0+se0+ 150,283 
Car axle, railway, C. E. B. Hayes......-..++++ eoees 150,156 
Car boifer, £. W. Barker..........seseesees- —— 150,125 
Car bumper, R. Llo0yd...........cceceecsseececceeseees 150,249 
Car coupling, J. Emo .........s.sccccseceececscessees 150,309 
Car coup'!*y, D. A. Flumerfelt........scesessseeees 150,314 
Car coupling, J. Hildebrand.........sceccessseesees 150,158 
Car coupling, J. A. B. Patterson..... -....-seeeeeee 150,254 
Car coupling, G. P.Spooner....... ..+-ece-sreseeees 

Car coupling, Stevens & Cave...........++++ 

Car propelier, street, H. Fowler. ° 

Car starter, Ransom & Doyle..........cccseseceesee 

Car ventilator or screen, I. A. Salmon...... ovesss 150,192 
Car window, sash holder, R. L. Walker.......... ++ 150,206 
Cars, etc., propulsion of, R. N. Wetherill......... 150,381 
Carpet stretuber, W. W. Potts...........cceeeseees 150,257 
Carriage, child's, J. H. Wy art... ccccesceseeceeseee 150,215 
Carriage shaft, L. Chesley.....sssscccccsceceeeceses 150,134 
Carriages, hold back for, C. A. Messenger......... 150,176 
Carriages, jump seat for, J. J. Quinn...........+.+ 150,354 
Caster, J. E. Buckingham. ............sesssssereeees 150,132 
Chatr, folding rocking, A. W. Stewart............- 150,371 
Chimney top, J. L. WINMRON.....ccceceseecesceeoeves 150,211 
Clothes hanger, R. McCoy.........0+++++- epecow eves 150,251 
Cock, self-closing, C. Harrison...........++ eescesese 150,154 
Coffins, zinc molding for, G.S. Eaton...... eatsosce 150,233 
Cooking t pparatus, G. W. Root,......ssccecceesess 150,191 
Corn cutter, green, H. B. Relley..........seeseseeee 150,244 
Corn, ete., preserving green, D. G. Thompson..., 150,375 
Corn sheller, A. Sherwood........ssceseceeveees ooees 15035 
Corset, T. S. Gilbert..........s0+cercceeseee soeeceeee 150,149 
Curtain fixture, P. W. Phillips (r).......-.sssseee 5,858 
Cut-off, variable, G. B. Massey........s.escseveeses + 150,336 
Cutlery, table, H. C. Wicox..........ssecececesees + 180,892 
Door check, Newell and Sehroeder............ oose 150,348 
Dredging bucket, T. Symonds -» 150,372 
Dredging bucket, T. Symonds - 150,373 





Drill tooth attachment, J. F. Keller........... aes. 150,328 
Engine governor, W. L. Collamore..........+-séee. 150,298 
Engine governor, E. A. Sutcliffe...........+0« «eee. 150,266 
Engine, locomotive steam, W.N. Hutchinsom.... 150,262 
Eogine, rotary, C. H. Palmer....... asecoeregpede «+. 150,350 
Engine, traction, F.H. Richards...........- Gocosece 150,256 
Fan, automatic, W. Fay.......ccccccccsscesccseseces 150,143 
Faucet bush, G. 8. Colis.....6. ceceeseeees dvecesees 150,187 
Felted fabric, J. E. Pollard (r)........+.. epvecccoose 5 852 
Felted fabric machine, J. E. Pollard (r)........... 5,858 
Fence, portable, F. ZIMOtt.......0ceeececeresees ores 150,308 
Fire arm, breech loading, E. T. Starr........000++++ 150,201 
Fire arms, lock for, A. Nudd..........+++ eoececccce 150,349 
Fire extinguisher, J.C. Schweizer...... ovccee eoeee 150,360 
Fish for food, menhaden, G. K.Osborn............ 150,188 
Flower stand, G. Hils.......c.cccseccconsereeseees .-— 
Fime cleaner, M. E. Weller.........-++++ covccceccece 

Frait dryer, H. EB. Bidwell........... eredsooeecooces penned 
Yursace, heating and puddling, J. M. a oosss 150,122 
Furnace grate bearing bar, G. D. Putoam......... 150,353 
Furnace, steel-melting, A. C. Lewis............ sone 150,248 
Furnace, hot air, B. Gommenginger......... eeseee 150,286 
Gate, farm, EB. L. Brooks... ....0.-ccccsecccercsees +» 1590282 
Quite: Gi, 3. Ti BAG. cccocconcccevercscssceseosen 150,331 
Grain drill, D. BE. MOBNETTY.......-.ccccscencceseeeees 150,340 


Graining tool, J. N. BMIM, .......cccceserecsseceeees 150,198 
Batter, G.D, BEGG. .ccrcovcnsccocesccccccceccese sesees 150,355 
Hair switch stock twister,S. H. Flagg............. 150,144 
Hammer, nall, B. F. Roberts..... bodbocciodves éuseds 190,357 
Harvester, corn, A, J. Shunk.......... Cerccccsocece 150,196 
Harvester cutter, 0. A. Hillman.,...........++++ over 150,319 
Harvester rake, J. Greybill........ oecsococédscocede MORN 
Hatehway, self-closing, J. Carhartt............ eves 150,286 





Hay loader, C. 0. Benton oe 
Heat regniator for houses, Sprague & Osgood... soee 150,200 
Heater, feed water, D. Sullivan....... secceeceseees 150,265 
Heaters, water, A. Marriott............ ++ +00150,884, 150,285 








Heater, steam, C. Hart.......... Sbopveevee scorevceees 150,156 
Heating drum, Catlin & Harmon,,......+.+-+++ 

Hebby horse, Anderton & Foss.......... ° 

Hoop shaver, J. Douglass..... poqnenersccepace epenna 150 906 
Horse collar, C.F. H. Huff...........+.. 

Horse power, J. Bice. .......ceereres 

Flose and sprinkler, Z. Tomlinson..... oo 

Hose, bydraulic,T. A. Dodge........... eedeooonece ++ 150,304 
Hose pateb,0. E. Phillips 

MyGen. 0. Ts Di ccopcosesccvccsvccdedeccece 

Infsnt'’s creeping robe, M.M. Cashman (r)......... 5,847 
Kiln, brick, A. W. Duty...........se0- covcescooeces 150,252 


Knutfe sharpener, H. P. Brooks... 





Scientific 


Knitting machine, E. P.Curtiss......... es 
Lamp prop, hanging. Cady & Gregory..........-++- 150,284 
Lathe attachment, Williams & Worrsll............ 150,271 
Leather rotary cutter, J. M. Caller...... 
Leather, dubbing for, E. F. Dieterichs.. 
Link motion starting bar, F. Wellington.....,.... 







Liquors, preserving, J. Clark.......s+:ssseceeseere+ 150,288 
Lock case cap plates, B. Erbe (r)..... eccccscocedsss | See 
Lock, seal, J, H. Oliver.........ssss+++ coeascccpeneas SEE 
Loom let-off, J, M. Linscott........csssseseseeseeee 150,168 
Loom pattern chain, V. Jaggi....... caccogeusepesese eI 
Loom shuttle, C. A. Hooper.......... prccccgececcess 150 240 
Loom shuttle, Il. F. Maynard...........- cccccccccces CONTE 
Lubricating compound, D. A. Bradford............ — 


seeeeee 


Match sticks, making, K. H. Schifer...... 
Mattress, sofa bed, Close & Schoeneck.........+«. 








duated, A. M. Osmun......... eeeee * 150,184 
Mechanical movement, J. Pencille......+.++ eoeeee 150,351 
Medical compount, W. N. Brewster..........++ sees 150,129 
Meter fluid, EB. Miller.........sscccsssccecesees eevee 150,344 
Mitering machine, Bernstein é¢ ai........ ccccsecees 150,228 
Mitten, Clute & Durfee......... eccccccccces oseeesss 150,226 
Mitten, J. L. & J. H. Whitten...... ecccecees coves 150,270 
Molding composition, A. Schmidt..... ecceccesce +» 150,194 
Mop wringer, J. F. White...... guscdesionsses coe ++ 150,269 
Music stand and walking cane, A. Iske.......... 150,162 
Nails out of kegs, taking, W. H. Demoss........ 150,202 
Needle setter, H. H. V. Lilley..........-..+++ eveee 150,167 
Nut lock, D, Z, Lantz......... +» 150,166 








Nut lock, C. C. Shelby......ceceeseeees e 
Ore dressing apparatus, J. Sertangeeur... coveeees 150,861 
Organ, reed, T. H. Pollock.....sssceseceeeses soeee 150,256 
Oven, baker’s A. CrumDle.........eccseereses cove 
Paint vessel and package, J. W. Masury.. 
Paper box, T. B. De Forest,........++++++ 






Paper box, F. W. Smith (1)......esescseeeeees ooo. 5,855 
Paper engines, bed plate for, W. B. Fowler.. eseece 150,147 
Peat machine, D. Aiki0an..........sseceseseeeees++ 150,272 
Peg cutter, W. C. Hilker........+++ ccccccccccoecocs 150,318 
Percolator, L. Durese......ccsccrecececcseecseecsees 150,307 


Photographic reflector, Christman & Winter..... 150,135 
Picture frame banger, Dobbs & Brayton.........» 
Picture holder, E. L. SHErMan..........ccseesseees 





Pitcher, tee, J.B. Cox. 150,227 
Pipe elbow G. LEPton........ccceececeeceees 150,170 
Pipe tongs, J. R. Brown + +» 1504381 








Cory...+.+.. eeeeneeeeeeee 

Smith...,..... 150,199 

+» 150,207 
5,848 


Plow, M. D. Walsh 
Plows, ‘ioldboard for, I. T. Dyer (.. 
Plumbdago, etc., pulverizing, R. Anderson........ 









Pocket book, G. Jasmagy............s0+0+ee0s eoees 150,248 
Pot, coffee, R. B. Lamb............+-++« codcsoses oes» 150,829 
Pot, coffee, W. P. St. JONR..........secevceecees Pep 
Press, brick, T. Cook........ sobecsocceve « 150,292 
Press, cotton and hay, W. W. Inman.. eoes 150,823 
Press, hay and cotton, Findley & Cratg.......:.. 150,313 


Profiling machine, E. G. Parkhurst............... 150,238 


Pulley, stop, J. Pollitt........ Sebocdes odebedes seeeee 150,186 
see «++ 150,160 

+ 150,817 

ets 150,816 

Purifier, middlings, Hunter & Whitmore bees «oss» 150,822 
Quicksilver from sulphur, J. P. Sieveking....... 150,366 
Railroad rails, pile for, E. D. Lyon, Jr...........+ - 190,12 


Railroad signal, electric, J. M. Goodwin......... 150,150 
Rake and tedder, Farrand ¢¢ al.... oe 








Rake, horse hay, 6. Allen............. cocccvescocce 100,008 
Regulator for fluids, pressure, Young ef al...... 150,386 
Rolling machine, metal, M. H. Brooksbank..... 150,180 
Safe, milk, A. Babcock............. evcccceses seceeee 150219 
Sash balance, W. D. Goodnow....... evcccccecccse 180,885 
Sash fast , B. Al BO. cecccccccccccisocesosoess MOMIS 
Saw set, W. A. Hea@rm.........sscceeceveseee baavoee 150,157 
Saws, tempering, W. Clemesen... cod éccoks seecceess 150,289 
Sawing machine, stave, B. D. Whitney (r)...... 5,856 


Seraper, road, W. D. Mayfield... saceecscesses 150,398 
Screw cutting die, J. B. Doolitti¢.........-+++++++ 150,140 
Screw for imparting motion, D. N. B. Coffin, Jr.. 150,136 
Screw-forming machine, P. H. Howell....,......++ 150,241 
Screw, molder’s drawing, D. N. Codding........ 150,291 


Separator, clover, D. WhIting...........se++e00e+++ 150,210 
Sewing machine castor, J. H. Strong.........+.+. 150,264 
Sewing machine motor, W. Fay.........+.ssee0+++ 150,141 
Sewing machine motor and fan, W. Fay......... 150,142 











Shaft coupling, E. G. SHOrtt..........ceseeeseees++ 150,261 
Sheet metal elbow former, G. Lupton............. 150,171 
Sifter, ash, M. P. Nichols.......... « 150,22 
Skirt elevator, C. R, Blackwood...... + 150,278 
Slate cutting machine, C. T. Bonsall...........+.. 150,279 
Slate frame, H. V. Fartes..........cccccecessseesees 150.311 
Bled, 1. NW. FOSter......cccccccccsccccccdeccscscccese + 150,145 
Soda water fountain, etc., F. W. Wiesebrock (r) 5,857 
Soldering iron heater, G. H. Perkins....... eeeeeess 150,352 
Soldering irons, tool for dressing. A. Brengle... 150,231 
Spike puller, A. F. Jacxson............e006 eovesee 150,82 
Spooling machines, guide for, L. Leigh.......... 150,217 
Spring clip plate, N. C. Dean..... edcerecces coveees 150,297 
Square attachment, C. H. McKee.................. 150.889 
Stamping febrics, J. McNaught........... cobesbuis 150,175 
Stone, artificial, ete., T. Millen............°180,177, 150,178 
Stove, base burning, Waterhouse ot al............ 150,208 
Stove, heating, P. D. Beckwith....... Soccecseneda - 150,277 
Stove pipe joint, P. Willging...........s-eseeeees++ 150,888 
syringes, cap for glass, P. F. Slavin.............. 150,262 
Table, folding, 8. P. Babcock............ ecocececsce 150.220 
Table, folding, Lambie & Munde........... seseees 150,820 
Thili coupling, Delano & Reiner................. 150,300 
Ticket clasp, E. M. Mitchell..........esceeessse+++ 150,250 
Tobacco hanger, C. Hooper......... socccccescccces 150,150 
Toy pistols, arrow fer, C. B. Stephens............. 150,208 
Truss, B, Sherw0od (7).......cccccessccccccssscees. 5,854 
Tube-welding mandrel, 8. P. M. Tasker.....+0+.-+ 150,374 
Turning tool, metal, E. B. Beach.............+.+«+ 150,276 
Type-setti I J. M, Farnham............ 150,20 
Valve motion, N. WIght.....cccccsccccseesccesess 150,884 
Valve plug, E. Miller...... cocccoseseobous seesececees 150,348 
Vehicle axle sand band,8. E. Seeley............. 150,362 


Vehicle dash board, W.T. Mersereau...........-. 150,341 
Vehicle spring equalizer, Barb & Neff............ 150,124 
Vehicle top joint, F. A. Bradley....... seseeeesesee 150,280 
Ventilator or screen, car, [. A. Salmon.......... 150,192 
Vise, £. L. Morris........ +» 150,180 
+» 150,267 
Washboard, A. Frike..... + 150,515 
Washstand and sink, EB. 8. Colton...........++.-. 150,138 
Washing machine, J. King,.....++sceseseceseeesees 150,245 
Washing machine, C. D. Routgahn................ 150,358 
Way, elevated, B. B. Choate ++ 150,287 
Wedge for tool handles, J. Yerkes.............-+. 150,385 
Welding links, die for, J. B. Baugh,.............. 150,221 
Well tube, Sandbach & Defr ++ 150,198 
Wheel fastener, J. F. Pray.......sssseceesceceeeses 150,187 
Whitietree coupling, Beach & Rogers............. 150,126 
Whitetree hook, J. H. Jones.........cececeseses » 150,326 
Whip socket, A. Searis. 190,198 


eeeeeeeee 

























American, 


Willow peeler, U. S. WoOlf.....+--ssecceeseeceesee+ 150,218 
Winding machine, quill, W. P. Uhlinger..,........ 150,377 


Windmill, Baker & Snashall...........0cccreeeeeees 159,27 
+++ 150,168 


ee 





Window frame, A. C. J 
Window sash frame, E. J. Stearns 
Wood grinder, C. W. Weld....... 
Wrench, F. L. Delf6r......ccccssssseereceecseveees 150,508 
Yoke, neck, H. Latshaw. ++ 150,382 


APPLICATION FOR EXTENSION. 
Applications have been duly filed and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
29,490.-GRAIN AND APPLE MILL.-C.B.Hutchinson. July 2. 


EXTENSIONS GRANTED. 
28,10.—Frvuit Basket.—J. K. Park. 
28,122.—Ho1st MACHINERY.—R. A. Wilder. 
28,130.—Bakrr’s OvEN.—D. McKenzie. 
28,188.—K w1TTING Macurine.—E, Tiffany. 


- DISCLAIMER, 
28,188.—KwITTING MAcHINE.—E. Tiffany. 


DESIGNS PATENTED. 

7,894 to 7,396.—CarzretTs.—H. 8. Kerr, Philadelphia, Pa, 
7,397 and 7,398.—Corrin PLatses.—W. Parkin, Taunton, 
Mass. 

7,399 to 7,402.—Carprets.—C. A. Righter,Philadelphia,Pa. 
71,408.—BILL FILE PLatz.—F. R. Seidensticker, Meriden, 
Conn. 

7,404.—Pzn Rack STANDARD.—F.. R.Seidensticker, Meri- 
den, Conn. 

7,405.—Door Hiner.—E. J. Steele, New Haven, Conn. 
7,406 and 7,407.—Rucugs.—A.A.Rockwell,New York city. 
7,408.—STovz.—W. A. Spicer, Providence, R. I. 
(,409.—BorTrTLe Stoprenr.—R. D. Young, Brooklyn, N. Y. 
7,410,—Tza Szt.—H. G. Reed, Taunton, Mass. 


TRADE MARKS REGISTERED. 
1,787.—PaLz ALE.—Bass & Co., Burton, England. 
1,788.—NEEDLEs, ETO.—Cooley et al., New York city. 
1,7389.—Gratn Baas,—E. Detrick, San Francisco, Cal. 
1,740.—Tosacco.—Frishmuth & Co. , Philadelphia, Pa 
1,741.—O1 Fruisu.—B. R. Heisler, Wilmington, Del. 
1,742.—Larp.—V. W. Macfarlane & Co., New York eity. 
1,48.—BuTTons.—N. C. Newell, Springfield, Mass. 
1,744.—Harr REsTORATIVE.—L. & Ph. rrass, N. Y.city. 
1,745.—Saws.—E. C. Atkins & Co., Indianapolis, Ind. 
1,1446,—BurtTon ALB.—Bass & Co., Burton, England. 
1,147.—-SToUT oR PonTER.—Bass & Co., Burton, England. 
1,748.—CaRBo.ic SoaP.—J.Buchan & Co. ,New York city. 
1,149.—Fumieatine Warer.—Colgate & Co.,N. Y. city. 
1,0.—Wuisky.—Dunyville & Co., Belfast, Ireland, and 
New York city. 
1,%51.—Hams, ETC.—P. T. George & Co., Baltimore, Md. 
1,752 and 1,758.—PLows.—Higganum Manufacturing Co. 
Higgenum, Conn. 
1,754 and 1,755.—CoTron BattTive.—F. R. Josselyn, New 
York city. 
1,756.—Corron Warp. —F. R. Josselyn, New York city. 
1,757.—Corron BaTTine.—F. R.Josselyn, New York city. 
1,758.—Cortox Warp.—F.R. Josselyn, New York city. 
1,759.—Inon Cooxine UTENsIL.—St. Louis Stamping Co., 
St. Louis, Mo. 


SCHEDULE OF PATENT FEES, 
On each Caveat..... 
On each Trade Mark...... ccececcccceccsecococosccceses 
On filing each application for a Patent (17 years). 
On issuing each original Patent..... eoeneoccese 
On appeal to Examiners-in-Chief..........+..+0+++-- 810 
On appeal to Commissioner of Patents..............820 
On application for Reissue.... 
On application tor Extension of Patent.....c.se00e- 
On granting the Ext ° 
On filing a Disclaimer...... cccccccccecccontedeedocese sR 
On an application for Design (8% years)............810 
On application for Design (7 years)......essecee+++-- B15 
On application for Design (14 years)..........+.+-..- 830 


CANADIAN PATENTS. 
List oF PATENTS GRANTED IN CANADA, 


APRIL 29 to May 1, 1874. 


3,877.—J.Goodwin, Lennorville, Sherbrooke county,P.Q. 
Improvements on invalids’ bedsteads, called ‘“Good- 
win'’s Invalid Bedstead.” April 29, 1874. 

3,378, —J.Goodwin,Lennoxville, Sherbrooke county,P.Q. 
Improvements on churns, called “Goodwin's Improved 
Rotary Reversible Churn.” April 23, 1874. 

$,379.—E. Baines, Toronto, York county, Ont. Improve- 
ments on valve motion for steam hammers, called 
“Baines’ Improved Valve Motion for Steam Ham- 
mers.” April 30, 1274. 

$,380.—D. Judd, Hinsdale, Cattaraugus county, N. T. 
Improvements on a machine for excavating earth, 
called “Judd’s Rotary Excavator.” April 90, 1874. 

8,381.—J. 8. Garner, Galena, Jo Daviess county, Ill. Im- 
provements on washboards, called “Garner's Improved 
Washboard.” April 30, 1874. 

$,382.—J. Sanderson, Jr., Lindsay, Victoria county, Ont. 
Improvements on washing machines, called “Sander- 
son’s Washer.” April 50, 1874. 

$,383.—T. Fetherston, Fitzroy, Carleton county. Im- 
provements on window blinds, called “Fetherston's 
Window Blind.” April 80, 1874. 

$,384.—William Gowen, Wausau, Marathon county, Wis. 
Improvement on table castors, called “Gowan’s Table 
Castor.” April 90, 1874. 

$,385.—J. Oliver, South Bend, St. Joseph county, Ind. 
Improvements in plows, called “ Oliver’s Chilled 
Plow.” April 30, 1874. 

$,886.—J. Wood and R. Wood, Leith, Scotland. Im- 
provements on apparatus for straining pulp, called 
“Wood's Palpitating Pulp Machine.” April 30, 1874. 

$,387.—H. M. Baker, W, F. Stone, and J. H. Vermilya, 
Washington, U. 8. Extension of No. 3,054 for “Hun- 
ter’s Sewing Machine.” April 90, 1 

$,888.—D. F. Jones, Gunanogue, Leeds county, assignee 
of J. L. Shaw, Grand Rapids, Kent county, Mich. Im- 
provement on shovel handles, called “Jones’ Shovel 
Handile.”” April 30, 1874. 

$,389.—I. A. Kley, Chicago, Cook county, Ill.,U.8. Im- 
provements on chemical fire extinguishers, called 
“The Improved Babcock Fire Extinguisher. ’ Apri) 80, 
std. 

3,390.—P. Mallaby, Weston, York county, Ont. Improve- 
ments in cultivators, called “Mallaby’s Improved Cul- 
tivator.” April 20,1874, 

$,391.—P. K. Dederick, Albany, Albany county, N. Y. 
Improvements on hay presses, called “P.K. Dederick’s 
Perpetual Baling Press.” May 1, 1874. 

$,392.—A. Swingle and F. A, Huntington, San Francisco, 
Cal. Improvement on fire armas, called “Swingle & 
Huntington's Improved Fire Arm.” May 1, 1874. 

8,898.—T. H. Cobley, Turin, Italy. Improvements on 
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Processes for trea ting copper pyrites, copper blendes, 








[May 30, 1874 


and other sulphuretted copper ores which contain 
iron, ealled “Cobley'’s Improved Process for Treating 
Copper Pyrites, Copper Blendes, and other Sulphuret. 
ted Copper Ores which contain Iron.” May 1, 1874. 

8,89.—D. W. Dake, Beloit, Reck county, Wis. Improve. 
ment on # machine for working butter, called “Dake’s 
Victoria Butter Worker.” May 1, 1874. 

$,895.—D. W. Dake, Beloit, Rock county, Wis. Improve. 
dorduatesesauined “Rabe’s Mene-Guch Deven co 

e’s None-Such , 
eer 9 Butter Coloring.” 
3,396.—J.T. Fewkes, Philadelphia, Philadelphia county 
Pa. Improvements on anchors, called “Fewke's Rel.’ 

* ance Anchor.” May 1, 1874, 

3,397.—H. Whiteside, Jr., Ottawa, Carleton count . 
Improvements on spring beds, being an Tieden, t 
on Whiteside’s patent spring bed, called “Whiteside’s 
Improved Folding Bed.” May 1, 1874. 

8,398.—L.W. Boynton, Hartford, Hartford county,Conn. 
ae a of a New Brunswick patent for “An 

proved Machine for Pointing and unting 
ers.” May 1, 1674. va > _ 








Advertisements. 


Back Page - - - + = = = $1.08 aline. 
Inside Page- -« - «- « « « 75 cente a line, 


Angravings may head advertisements at the same rate per 
line, by measurement, as the letter press. A 
must be received at publication office as early as Friday 


morning to appear in next issue. 
HAVE A FULL AND COR 
I of the Hardware, Stove and NK, he trade of te goer 
tates, Firms in this line, wishing to advertise by Cin. 
Sesonibie tae aanigne te RMON, 
of the American Arti ean, oo8 seodpar. New Wore 


MPROVEMENT IN WATER COLORS 

For Artists, < 
r For particu ins, tend for descriptive Siren fare ampice, 
&c 


106 & 108 Fulton Street, New Yorr 














—feores and American Pig 
n,Bar Iron,St 
— $i —., - Saute ry ‘ee].Copper, 


LEACH, 98 Liberty st. 
The Toll-Gate ! 


i 
find! Address, with stamp HG. at 





| Prize Picturesent free! An 


m! $0 objects t 
EY, Batson y 


STEAM, ENGINES, FOR SALE, 


10x30 Bortsoatat batts yren crate Cut-Off. 


ertica d with Governor. 
8x15 Horizontal Slide Valves do. do. 
7x7 Vertical—Davis’ Valves do. do. 
6x9 do Talient’s “ Foy do. 
6x6 Osciliator—Siide Valve do 
D. P. DAVIS, Ps ‘Cortiandi St., 








BANKRUPT SALE OF STEAM ENGINES. 


Mae: | in. by 36 in. Plain Slide Valve Engine. 
1—10“* “2 “ 
ated “ «“ “ 

—% oh Ss ne Rider Cut off Engine. 
1-12" “ 934 “ “ 
6-4" “ 6 Fall Vertical be 
6-6" “ ge “ 
5-10" “ 19“ oe “ 
1-12 “ oe 4 oe “ + 
Also, 4—5 ft. Planers 

2-8 * Rngine Lathes. 

4—6* Drill 


The above are ry new, and will be sold cheap for cash. 
A. B. ELOW, Assignee, New Haven, Conn. 


M eater na and Capitalists will 
ion 0: 





find it to their interest to investigate a new tnven- 
ent and increasing value, an article 
Address M. G., 


hv overy sanity. care J. H. 


Gates, Clevelana, U 


OMPOUND ENGINES. Translated from 
the Tynan < A. Mallet, with ilivstrations. 18mo., 
— rming No. 10 Van Nostrand’s Science 
ai at § PON PAE COMPOUND ENGINE. B 
John Turnbull, Jr. 18mo., boards. 50c. , 
D. Van NoOsTRAND, PUBLISHER, 
7 ‘urray St. and 27 Warren St., New York. 
*,* Copies sent free by mail on receipt of price. 


Last Chance 
AN EASY FORTUNE’ 


Fifth and Last t Gift Concert 


IN AID OF THE 


Public Library of Kentucky. 


JULY 31st, 1874. 
LIST OF GIFTS, 








One Grand Cash Gift....... Sudienseseeoce $250,000 
One Grand Cash Gift... eeccccecccces 100,000 
One Grand Cash Gift.........-. coeddocecs 75,000 
One Grand Cash Gift........+--«0e-eeee- . $0,000 
One Grand Cash Gilt........---0+++:+-+++ 25,000 
5 Cash Gifts, $20,000 each,.. 100,000 

10 Cash Gifts, 10.000 each.... 150,000 

15 Cash Gifts, 10,000 each.... 140,000 

20 Cash Gifts, 5,000 each.... 100,000 

25 Cash Gifts, 4,000 ecach.... 100,000 

30 Cash Gifts. 3,000 each.... 90,000 

50 Cash Gifts, 2,000 each .. 100,000 

100 Cash Gitts, 1,000 each... 100,000 
240 Cash Gifts, 500 each... 120.000 
500 Cash Gifts, 100 each... 50,000 


19,000 Cash Gifts, 50 each.. «950.000 
GrandTotal,20,000 Gifts,all cash,2, 2,500,000 
PRICE OF TICKETS. 


Whole Tickets ° $50 00 
Halves 25 00 
Tenths, oreach Coupon . .- 5 00 
1l Whole Tickets for . - - 50000 
22 1-2 Tickets for. . . « 1,000 00 


For Tickets or information, 
Address 
THO, E. BRAMLETTE, 
Agent and Manager. 
Public Library Building, Louteville Ey. 
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May 30, 1874.] 


BAIRD'S 


00K 


FOR PRACTICAL MEN. 


My new, revised and Catalogue of PRACTIT- 
CAL AND SCIENTIFIC BOOKS ot 8vo.—will be 
sent, free of postage, to any one who vor me with 


HENRY CAREY BAIRD, 


406 WALNUT STREET. Phiindcioaia. 
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HE CHAMPION SILVERSTEBL| 


SPRING MATTRESS, now ved, has 
been before the pabdiie for ee Pe He 
to > AR wartvalied posttion tn the trade, as the 
BEST B ever produced. ya ay 
elegant appearance of silver, and is the softest, easiest, 
cheapest, and Crh Spring Bed in market. 


et t 





atted that the D 1s 
so unit the pressure 
sily itted, carned, or rolled 
frame, no wooden 


eq 
ap. mdes alike. ‘So 



















Ld OULDS for Fruit Jars, Lamps, 
Sea Wann ee ae ee Fe 


Et tye paid te MOULDS for 
Ly ‘TORS. Send modei or drawing; tuclose stamp. 
BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes all hard ang prittle substances to 
pny reastred ctss, Also, any kind of 
Srows for Roaps for CorcEErTs, 
Address BLAKE CRUSHER CO., 
New Hevea. Conn. 


. EXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery ta, with large 

connections st home and open a 
floor Warehouse. having windows fronting Queen Vie- 
toris Street and Cannon Street, City, London, Engiand. 
The firm ts to secent the agency for specis! 
Macdinery, tools, ete.. andto exhiptt a choice selection 
of these and of working models. * travelers 
Great and the whole of Ecrepe. For 

terms, apply to W. P.. Box TS New York City. 


AGE’S Water Flame Coal Lime Kiln with 


No 1 Soft White Lime or Cement 











HINGLE AND BARREL MACHINERY. — 
asain eee 


per day at home. Terms Free. Address 
Guo. Strwsom & Co., Portland, Maine. 


and 
Curners, Sc. 














N BRIDGES—C.LaRgKE, Reeves & Co., 
PHOENIXVILLE BRIDGE WORKS. Office, 10 Wal- 
Bat Street, Ps. 


Yorkmansh!p—Phentx columns 
—Use of double refined tron. = T= All work 


done on the , from ore to Snished bridges 
Toesureted Alben mnaitnd cn receipt ef @ conte. 


Machinery, 








pe | ated SOARS SESS WLS Se ele 


Sturtevant Blowers. 


Of every sise anc description constantuy op aaad. 


Cold Rolled Shafting. 


ieost pertess Ghafiing over moda, gonsmeaty 


to 2 ft. io Pet Coupitag and seit oulne 
éc. 
anges. peilege ote. PLACE @& 


& 108 Reade Street, New York. 


Niagara Steam Pump. 


CHAS. B. HARDICE, 








AND SAW MILL—SELF-FEEDING.— 
boy - of 3 men guaranteed. Slit 3-tnch 


° lor Ctrealar, 
L. B. COXE & CO., 9 Water St... Y 
THE JOHN BARDICR. 


Pump. 








coal or wood. 
¥D 524 with use of water. C_D.PAGE.Patentee.Rochester,N.¥ 


& ALLER, Brooklyn, ¥.Y. 








BOILERS AND PIPES COVERED 


are 
WICH With “ ASBESTOS FELTING :” saves twenty-five per cent. im fuel. Send for circulars. 








Sturtevant Blo o BABCLAT 
WORSS. PATERSON. Ty fensey” 





ASBESTOS FELTING COMPANY, 


Noa. 316, 318, 30, and 22 Froat Street, New York. GW” Asbestos tm ai] quantities aad quaitties for sale. 














thing new and reliable. Write at once. 


18 EACH WEEK to active AGENTS. Some- 
COWGILL & CO., Kalamazoo, Michigan 





MPROVED PENTAGRAPH—An invalua- 


. Fos 
att, 0. ¢ T. EAYs 

- -~i.,80 Lake . “9 
Ageats. BLATTNER & ADAM, 20 North Fourth St.; 
St. Louts, Mo. 





~~ BALANCED SLIDE VALVES— 
oi 9) Dawea’ & Holt’s Patente—are now working. 
Guaranteed the cheapest, best, and most permanent, snd 





PATENTS 


The publishers of the Screwrtric Awenrcay have 
acted as solicttors of patents tp the United States and 
forcign countries fer morethan aquarterof s cen- 
tury. More than FrIrrr THovSsaND inventors have 
evailed themselves of their services. All patents se- 
cured through this agency receive a special notice in the 
ScrenTivic Awentcay, which frequently attracts pur- 
chasers for the patent. 

L tt ined, and sdvice as to patentability free 
Patents obtained in the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from efther model or drawings, and 
filed in the Patent Office at short notice. 

Special examinations as to the patentability of inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
Port, $5. 

Trade Marks.—The necessary papers for securing 
protection te manufacturers and merchants in thfs 
country and abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited tn all countries where 
Patent laws exist. Pamphiets, containing the cost and 
full particulars, maf'ed on application. 

Canada Patents.—Canada is one of the best countries 
for patents. The cost depends upon the length of time 
for which s patent is desired. Full particulars by mai! 
OD applicstion. 

We shall be happy to confer with inventors, examine 
thetr models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of information pertaining to patents, st home or 
abroad cheerfatly given. 

Send for pamphiet, 110 pages, containing Isws and f 
directions for obtaining patents. Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Rew, N.Y. 

Brawcn Orrice—Cerver F and 7th 

Washington. D. C. 
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WOOD WORKING MACHINERY. 
For Fpatng I, Car Shops, Sash, Blind and => 


& éce., Send for [llustrated Catalogue aad price 
list Pact at Worcester, Mass. Salesroom, st 121 
Cham bers & Reade Sts.. New York. 









































$72 EACH WEEK. Agents wanted: particular 
free. . WORTH & CO. St. Loulé, Mo 





WRUUUR! 
Awd 
or 


~~ r 


Beams & GIRDERS 














Seek . 2. bdookse! . 
ployee SS HANEY & CO., 119 Nassau St, New ‘ork. 


OR LEGAL ADVICE CONCERNING 





fringemen Patents, consult R_ B. MeMAS- 
Dernectior st law. Park Row, New York. Coun- 
sellor and Advoeste in Patent Cases. 





CHEAPEST, most DUBABBE sod eovering 
known. Encased in Galventzed [ron, ready ae 
diate agotication, No skilled aber required. Can 
remov ond cnet Se FEL ctixg COMPANY. 

ae i hockman St., New York. 














L. & 5. W. FEUCHTWANGER, Chemists and Manc- 

facturers of Sihcates. Soluble Glass, ete. have removed 

to 180 Fulton St., New York. Se ma 4 
AINTER’S MANUAL—House and sign} 5. AGENTS Da oe rete 

ies! oan -Vlemetg, wosining | owt! Address N WHITE, Newark, ¥. J. a 

vering. € staining. of ~ coa- Ay ; = oko 

— = ti Jeweler’s Manual, | > ROWELL & CO. 4! Park Row, New York, for their 

tp er’s Manual, 3. | Po™pAlet of one con’ liste of 3,000 
3. by ae Soap-mak = newspapers, and est — = 
pic or booksellers. o¢ by mail| Mf AGNETS— Permanent Steel 


of any form or size, made to order by F. C. BEACH 
é co., . New York. Makers of 

















EW & iMPROVED vaTTERNS.—MA- 


| Na Cae nee 














TONE SAWING MACHINERY 


Merriman’s Patent. Also, Hand snd Steam | 


ERRICKS & TRAVELLERS, 


THOMAS ROSS, Rutland, Vi. 












MOLDING, MORTISING 
TENONING & SHAPING 
MACHINES, 











‘WOODWORTH PLANERS 


inches disery, Enetsen, Sptiers, ete. 3088'S is 


wan, N. ¥.and 118 Liberty &.. New York. 


LL KINDS oF IRON awp STEEL DROP 
PFORGINGS made to order. NEW ENGLAND 
R AND MOWER CO.. Danbury. Cour 


PATENT PARALLEL 


Machinist Vise 


MaNUPACTUBED BY 











HARRISBURG FOUN- 
DRY AND MACHINE 
COMPANY. 
Harrisberg, Pa. 
— 


gel res 


GUDWORTH SURFACE PLANERS, 
Lae | Plavers end Metchers,¢50. 8. C. KILiS, 
uC street New York. A 


Wifloat! Trath Triumphant! Agent 
MURDER old sud young, male aod female. mate 


chasers. On » Terme, end fell 
PuBE to ah aiigeas 2 
P. O. VIOKERY, Augusta, Maine. 


Established 185 i 

















PRINCE'S METALLIC 


the Trade everywhere. : 
PAINT CO.. Manufacturers, 96 Cedar St., New York. 
CAUTION .— Purchasers and consamers are can- 
against imitations of our Mrratzr Parr. 
All genuime PRINCE'S METALLIC FAINT will 





add valesbie arc to sales, by Manafact’r and Me- 
tes Extension aad t Thousands tn 
use. Rights very low. T R, 4 Nth. $d 3t., Phila.?s. 


LATHE & MORSE TOOL CO., 


Worcester, Mass. Manufacturers of 


MACHINISTS’ TOOLS 


Lathes, Plevers, Drilis. d&e.. &c. 


GASH. Planing, and Lumber Factories can 
c 













2 POWER » saperior to odifi- 
( & <3 pe cage the ta = esto 
ud > mer. Simple, Eilicient. 
Pa and Cheap. 
& | ta Send for Cirew- 
2 lars and price. 


W. L. Chase & Co., 








[95 & 97 Liberty &c., 
New VYerk 
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.* 
it 
> 
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Inside Page---«- * «© «= = 75 cents a line. 
Exngravings may head advertisements ut the same rate per 
ine, by measurement, ws the letter preas. Advertisements 
must be rcoe ved at publication office as early as Friday 
ruorning to “ppear in next issue. 


i ITTLE GIANT IRON CUTTER. 
4 TS. 
e. 


No. 8 sis “ x ; . 
They will cat all sizes of ro tron, 
witbont chenging the Tutves., win oh cat ‘double tl the size 
of avy otbes mach'ne which erlis = same price. Both 

jawe move #o that there ts po jar when the fron is cut. 
MILLERS FALLS CO., #8 Pockwen 8t., New York. 

















Scientific Auaericat 


Universal Dril uuck 


D’s PaTENT,A Pate 
nucegan, ii the a yo +4 site as 
na 
more aura hold mech’ turning 
Is operated quickly and always ons enelly 3 eannot clog, set, ety or 
any Wey Eft Ons OF OTOPT), are cold with fall we 
HULL & CO 


use, 
Send for Illustrated 


wo 
returned if not satisfactory fA A. 
Danbury, Ct 


, 








Treeus T 


Ly ESS er ine. 


2 
A good article, wot recommes ~ and suitable for 
offer steep or flat roofs. Send for Circular and Sam- 


ples. MICA ROOFING CO.,73 Maiden Lane, New York, 
















SEND FOR 
Cireulars descriptive 
of the 
GOODENOUGH 


Improved Horseshoe. 


All fitted for use. No fires 
required. Every Breeder, eve- 
ry Farmer, every Horse Owner 
tts own Farrier. 
Bex 3044, P. 0. 
New York. 


OFFICES: 


34 & 36 Eliza- 
beth Street. 













SCHAEFFER BU DENDERG, Magde Germa’ 
Ss Stea auges, ete. W w. -BeureMann,4 Vecdar st, é 


AIK EN’S IMPROVED POCKET WRENCH 








Ligh . Strong, Durable. Sold by afl hardware dealers. 


McHatie Direct steel | Castings Co. 





Solid and Homogeneous, gua ~—- s Tensile 
Strain of B Tens p . ort ble 8 
stitute for Expensive nOvGHT thon? FORGL 

er for fron Castings, eee t streagth is req . 
OF FICE—Cor. P. 


EvELINa VANT 
ADELPHIA. G3” Send for or Cireuler, Price List, &c. 





Grant's Lightning Screw Plate. 


LEY, Engineer. 
98 Liberty St., New Oy ork. 


For testing Ovens, Boil- 
MMOCTECLS. ¢: svcs, Biast furnaces 


Super-heated Seem. « Olle Stills, &c. 
HEN&Y W. BULKLEY, 
98 Liberty 8t., New York 


Save fuel, and DRY steam. Attsched to boilers 
orset fe cbpasateTiteenss. H.W.BULK 











The only screw plate in the world that makes perfect 
threads—equal to lathe work—at a single cut. ill do 
at least five times ar much as any other. Alsoa large 
variet iy of at Threading Meck reaped novel and im- 
nstruction e 
proved constracViLisy & RUSSELL, Greenfield, Mass 


“THE F PUrsOMERER 


A Feeses Treatise on Cement furnished F: 
8. L. Merchant & Co. 76 South 8t., New ¥ York. 


HOUSTON’S PATENT 
TURBINE WATER WHEEL. 


Simp!--', Strongest, Cheapest, 
In the test at oo in 















the Houston gave the THE stmplest, pont os ey 
Porcenmtage py} STEM PUMP DOW frame 
in a reliable test an 7 muddy water without wear or injury te 
e est bhi he "i fts its parte. It cannot get out af order. 


peeereene nto Branch Depots: 


~——_ 











se 11 Pemberton Square, Boston, Mass. 
ity over ‘all Others, “Emer he Mncket Be Phiisdelphia, a. 
son's tall Feport furnished op 59 Wells Street 
qepeeete Send for Circu- South gatern Exp Mt on i New Orleans. 
| A & HOUSTON fe 81s North on s. t. 0. 
__. TRON. WORKS, 
Beloit, Wisconsin G. ROGERS & CO., Madison, Ind., are 
th 1 introducers of TA 
al o7vEs DA (Be --4 yoo Their ANSATE a ls 
Mill Works Sait was patented May 2ist, 1871, It s 
many fraudulent imitations against which ethene Pp st % 
ere the the United States. They make Burr pd “i, Ther 7.8. 1 the solid Salt on. 
Millstopes. ee ers, Mill v1 ab aucun DAILY SBgUreEe. a Ib. 
Picks, r ls, Pulleys Gearing, specially Sonite Doe letereuses: Beanie ington & hg ‘Thon 
adapted to flour mills. Send for cats) * N.Y ; Root Steam Engine Co ¥.; Owens. Lane 
IT NAVY & QON Ruffalo Ww v ! Deere Cn Hemt'tan0.: 8 ES itaremmiee Oneola 





Troy, N. Y., Feb. 
B. F. STURTEVANT, Esq.. 


SUDBURY STREET 
Boston, 


+S 
Mass. 


ame alien 
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13, 1874, 
twenty-four 
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Addrese JOHN A. ROEBLING’S SONS, M'f'rs, Been, 
top. N. aoe ‘or 117 Liberty St., New York. Whecls an 
Rope for conveying power long Send 
Circular. 


Working Models | 
Ani Ruperimental MesDieTHiTen B Geter a ee 


EPENDEWN 


Ls 


ie 








IND 


BOILER FEEDERS 
COPE RMAKWELL MEG. CO. 


MAGIC LANTERNS. 


ILLUSTRATED PRICED MANUALS, 
in four parts, viz. ist. MaruemaricaL. 24. Optica. 
Lax bh. Paysites, 





. S44. Maar TERS. 
AFD SCHOOL eT he Matied to any address for 10 
—_~*S (£ o8., Street 
Philadeiphia. 





THe AMERICAN TWIST 








canine 


TOOLS, 


OF ALL KINDB, 
ADDRESS : 


* NLY.Steam Engine Co. 
98 Chambers St. 
New Yorx 


R A Vervale's Brick Machines, | #::: 


t Baverstra .¥. Maki 
tenthe ofall T the brick nooal the Beate, caren 
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Xe Me aated haste | 
TWENTY PER CENT 
SCRAP IN LARGE P 


wa orel anal elan-yalcre| with § the 


PRESSURE BLOWERS 
that at 


Tor severa 
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LBS. OF METAL: 
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Your ruly 


ROBERT W. HUNT, 


Nl « ré JOHN 
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NEW AEOLAND BASD WARE, 3 IRON, STEEL, ME- 
Manv BERS’ DIRECTORY 


Tals & ¥ 
Mon Ly 3 f oatgen of the iron ry ‘Steel samporvere ‘aod 
aware and ¢ ea Manufactarers, 
panne’ hg ers in the New Eng- 
ed one corrected, is now 
a my) pest, printed om Ane henry 
five nted on a ea 
in clot! ft vers A 


and bound 

most valuable work for the [ron intereet, i Raflroad ‘and 
Ages throughout the United 8 

re , for Owe | Bertan. 

MS & Co., 82 wageeees Be St., 


zxene LATHES, D &c. Send for Price 
EW HAVEN "MANUS OTURIN 
ew aven, 


The VICTOR 


Drill Chuek 





"ay, 

'y address 
EDWARD x. AD 
P.O. Box No. 506 



















roved Font Lathes pipe 
luproved Foot Lat VIENNA. 
| Fey mere andomcgs alread fe our 
. Saleen ws. The very best. Selling HUBBARD AND CURTISS 
BS ora Dwi eos, Naat COMPAS, 











PORTLAND 


From the best London Manufacturers. 
JAMES BRAND, 55 cit 6 ome 
A Practical Treatise on Cement furnisheat for Feuades 
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MURRILL & KEIZER, 44 Holliday St., Balt. N. 
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Barnes’ Ce 7. Power 
For yd entire ran, of eron ey See 
ing, from the Wall to 

Bra “ope Caratige 


Sin ery 
werkerthoula lave 
be ve one. Four yenss 


t—thousands using 
moreape oes of work, or het Ln have 
oe . Can carn with one of 
es from 





foot power machines 
to 80 cta, per hour. Itisa pi to 
rur ppm Aly you saw chis 
snd send for full one tr to Ww. 
EBNtS,Rockfora. Li) 
B & Bro., 68 Park Piace, N ¥ $- 





oft «zd3.W. reucitwanceke eo 
sf Bese Seem Meal eh ee doors 
Saoveh St., New York = 00S Coaay Giove 


IMPROVED 18%. 
DOUBLE ACTING 
BUCKE1-PLUNGER 





vant ASCE SB 


Easthampton. Maas 











work itself, set to work 
to ov direction in 8 mo- 
ment. Up and down feed 
9 Tool: P reversible p Cony 
cross feed. Quic! ves 
its cost ip hands o; ail me. 
J La aa nics. 
4008 E. SUITTERLIN, 
r, 60 Duane St., N.Y. 
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SN. COR. LEOPARD & OVTER SE PML 


GEORGE BARNES & C0., 


WY 


Manufacturers, Syracuse, N. Y. 














OF THE 


SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 
IN THE WORLD. 


TWENTY-NINTH YEAR. 
VOLUME XXX. —NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the third day of January, i874,a 
new volume It will continue to be the afm 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCIENTIFIC AMERICAN is devoted to the inter 

ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventi Ci ce, and the indus- 
trial] pursuite generally ; and 1¢ is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
ia the Household, the Library, and the Reading Room. 


To the Mechanic and Manufacturer | 
No person engaged in any of the mechanical pursuits 
should think of doing without the ScrenTIFIO Averi- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be foun 
in any other publication. 


The best Mechanical Paper in the World! 


A year's numbers contain over 800 pages and severe 
hundred engravings of new machines, useful and nove! 
inventions, manufacturing establishments, tools, and 
Processes. 








TERMS. 
One copy, one year.... 
One copy, six months.. 
One copy, four months... 

One copy of Scientific American for one year,and 
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